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(For abstracts on circuit see also 
Lines . Networks . Filters) 


614.83 
THE SPONTANEOUS IGNITION TEMPERATURES OF 

4591 = INFLAMMABLE GASES AND VAPOURS. 
H.G.Riddlestone. 

Rep. Brit. Elect. Res Assoc., Rep. D/T110, 16 pp. (1958). 

A survey is made of the available information on the measure- 
ment of ignition temperatures, the advantages and disadvantages of 
particular methods in respect of their ability to produce the lowest 
values, and the lowest values which have been reported. The appli- 
cation of this information to the use of flameproof or other electrical 
equipment for use in hazardous atmospheres is then discussed. 


621.3 
ANNUAL ENGINEERING REVIEW FOR THE YEAR 1959 
4592 Westinghouse Engr, Vol. 20, No. 1, 2-5, 6-13, 14-27, 
28-32 (Jan., 1960). 
This illustrated survey covers atomic power, generation, trans - 
mission and distribution, applications, and research. 


621.3 
4593 PROGRESS 1959. 
G.E.C.J., Vol. 27, No. 1, 3-41 (Winter, 1959-60). 
An illustrated review of progress during 1959 in the fields of 
research, nuclear power, heavy engineering, power distribution, 
transport, lamps and lighting, and telecommunication. 


621.3.01 
THE UNITS OF WORK, ENERGY AND HEAT AND A 

4594 TABLE OF THE LEGAL UNITS OF POWER. E.Padelt. 
Elektrie, Vol. 13, No. 12, 458 (Dec., 1959). In German. 

A communication from the German Office for Weights and 
Measures giving multiple and sub-multiple units of work, energy, 
heat and power, their abbreviations and many conversion factors. 

T.R.Foord 


621.3.01 
THE CONNECTION BETWEEN RESEARCH AND 
4595 DEVELOPMENT AND STANDARDIZATION. 
H.Jubisch and H.Seidel. 
Nachrichtentechnik, Vol. 9, No. 12, 530-1 (Dec., 1959). In German. 
A discussion as to which parameters should be standardized 
during different phases of development is given. Suggestions are 
made for the application of geometric series to the determination 
of steps in standard sizes. An example is made of standardization 
with reference to tape-recorder technique and D.I.N. standards are 
given which were issued at various stages of the development. 
C.J.M.Benard 


POWER RESOURCES 
PRIME MOVERS 


620.9 
THE ECONOMIC OPTIMIZATION OF LARGE ENERGY 
4596 STORAGE RESERVOIRS. F.WUhr. 
Elektrizit#tswirtschaft, Vol. 59, No. 2, 32-5 (Jan. 20, 1960). In 
German. 
The author advocates more rapid drawdown of annual storage 


reservoirs to ensure that they are fully utilized even if demand is 
below expectation at the end of the winter; this presupposes availa- 
bility of ample steam-generating capacity. A scheme for evaluating 
the economic advantages of this method is outlined. P. Linton 


621.039 
NUCLEAR REACTORS FOR POWER GENERATION 
4597 G.C.J.Dalton. 
J. Instn Engrs Australia, Vol. 31, No. 3, 57-68 (March, 1959) 


621.039 
REVIEW OF THE CONSTRUCTION TECHNIQUES OF 
4598 POWER REACTORS. Il. W.R.Dubs. 
Schweiz. Bauztg, Vol. 78, No. 24, 379-85 (June 16); No. 25, 404-10 
(June 23, 1960). In German. 
For previous review, see Schweiz. Bauztg, Vol. 74, No. 49, 
745 (Dec. 8, 1956). 


621.165 
CONTRIBUTION TO THE DETERMINATION OF THE 
4599 ECONOMIC COOLING-WATER FLOW IN CONDENSING 
TURBINE-SETS. G.Schaaf. 
Elektrizit&tswirtschaft, Vol. 58, No. 21, 748-53 (Nov. 5, 1959). In 
German. 
The relationship between cooling-water flow and turbine output 
is analysed with specia] reference to the use of axial-flow adjustable - 
blade pumps. The theoretical equations are applied to a typical 
65 MW set. P. Linton 


621.224 
ON THE FIELD OF APPLICATION OF THE PIPE 
4600 TURBINE. T.Merkie. 
Elektrizit#tewirtschaft, Vol. 59, No. 6, 156-60 (March 20, 1960). In 
German. 

A general discussion of this machine with special emphasis on 
immersed alternators. The advantage of smaller machine spacing 
is stressed and the power limits for direct drive and different types 
of speed-increasing gear are indicated. P.Linton 


621.224 
CAVITATION AND EROSION WITH SPECIAL REFERENCE 
4601 TO THE MATERIALS REQUIRED FOR REPAIR. 
E.Bauver. 
Elektrizit&#tswirtschaft, Vol. 59, No. 6, 160-2 (March 20, 1960). 
In German. 

Comparative tests have been carried out on different materials 
ranging from normal weldable steels to stellite, using river sand in 
a water jet. Stainless-steel cladding welded to runner blades has been 
found unsatisfactory. P. Linton 


POWER SUPPLY 
POWER STATIONS 


631.311.1 
4602 ELECTRIC POWER DEVELOPMENT PROGRESS IN 
QUEENSLAND. 
Elect. Engr (Melbourne), Vol. 37, No. 1, 38-41 (April 11, 1960). 


621.311.1 
THE IMPACT OF RURAL ELECTRIFICATION ON 
4603 CANADIAN AGRICULTURE. 
G.W.Challenger and N.E.MacPherson. 
World Power Conf., Canadian Sectional Meeting (Montreal, 1958). 
Section H, Paper 129 H/2, 21 pp. 
In 1941, the value of farm machinery and equipment in Canada 





Abstr. 4604—4612 


was $596 million; in 1951, it had risen to $1933 million. In 1956, 
70.5% of the farms in the Dominions were electrified. The effect of 
rural electrification has been not only to save labour and increase 
productivity, but to introduce new electrical methods in agriculture 
and horticulture. The following are given as examples: the application 
of light to stimulate egg production in poultry houses and plant growth 
in greenhouses; incubators and brooders to produce chicks on a large 
scale; brooders for pigs and lambs; soil warming in greenhouses and 
outdoor frames; water pumping; handling equipment, tools and welders; 
refrigeration for cooling milk and vegetables and fruits for storage; 
hay drying; grain drying after combine harvesting; thermostatically- 
controlled fans for ventilation. Many of these processes would be 
impossible without electricity. Electric power for water pumping 
has been used to reclaim low-lying land in the Fraser and Kootenay 
deita areas and for irrigation in the fruit-growing and stock-rearing 
areas in the interior of british Columbia. Rural electrification has 
also provided an economic source of power for many small industries 
serving agricultural communities. The report contains some photo- 
graphs of electrified processes and tabies of data on Canadian farms. 
E.W.Golding 


‘ 621.311.153.2 : 621.316.728 
4604 A SYMMETRIC AL COMPONENT APPROACH TO 
LOAD BALANCING. W.K.Sonnemann. 
Elect. Engng, Vol. 79, No. 4, 294-6 (April, 1960). 

In 3-phase systems, an unbalanced load may tend to distort the 
voltages at its terminals. A method for correcting this condition by 
means of an additional unbalanced load connected between an approp- 
riate pair of phases is described. 


621.311.153.2 : 621.316.728 
THE USE OF STEAM POWER STATIONS IN SYSTEM 
4605 OPERATION AS A PROBLEM IN REGULATION 
TECHNIQUE. W.Friedewald, P.MUirk and H.Zwetz. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 6, 185-93 (March 14, 1960). 
In German. 

A number of problems arises in connection with the automatic 
regulation of the thermal power stations mainly concerning the work 
of the turbine and the boiler. The variation of the output quantity 
with sudden changes of input quantity and its effects on the turbine, 
the intermediate superheater and the boiler are considered. Methods 
of speed and output regulation and limitation of load changes of steam 
turbines are described and illustrated by block diagrams. Pressure 
and temperature variation and regulation circuits for drum, Sulzer 
and Benson type of boilers are also discussed. The authors conclude 
that system requirements can be met by modern steam power 
stations. W.J.Grek 


621.311.153.2 : 621.316.728 
BASIC PROBLEMS OF VOLTAGE AND REACTIVE 
4606 POWER REGULATION. E.Krochmann. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 7, 221-7 (March 28, 1960). 
In German. 

Local voltage fluctuations in a network are due mainly to the 
flow of reactive current. Alternator voltage regulation is the basis 
of controlled reactive power distribution. The voltage regulation 
of alternators with controlled excitation is discussed from first 
principles. Analysis of changes in alternator voltage as a function 
of changes in rotor voltage shows that the amplitude and time con- 
stant of the transient alternator voltage response depend upon the 
coupling reactance in the load circuit. Although the analysis is 
made assuming that the rotor angle remains unchanged, alterations 
in rotor angle resulting from rotor current variations do not have 
any noticeable influence upon the terminal voltage. The problem of 
voltage regulation is very much simplified by the fact that changes 
in the load angle and drive torque have a negligible effect upon ter- 
minal voltage. The requirements to be satisfied by voltage regu- 
lators are cited and their design features illustrated. A.S.Hay 


621.311.16 
FREQUENCY CHARACTERISTICS OF THE 
4607 CZECHOSLOVAKIAN'S ENERGY SYSTEM. 
V.Hodoubek and Z.Trojanek. 
Energetika (Prague), Vol. 10, No. 4, 161-5 (1960). In Czech. 
Explains the meaning of static and dynamic characteristics and 
defines the coefficients of system regulation, generator stability, 
and load regulation. Describes the measurements which were 
carried out at nearly 300 power stations. Results practically agree 
with those found in systems abroad. N.Klein 
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621.311.161 : 621.316.728 
INSTRUMENTATION PROBLEMS IN THE REGULATION 
4608 ON INTERCONNECTED SYSTEMS. F.Maier. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No.6, 209-18 (March 14, 1960). 
In German. 

A large number of special techniques is employed in the regu- 
lation of interconnected operations, the primary object being to con- 
trol frequency and output. Problems, conditions, instrumentation 
requirements, methods of regulation and equipment used in various 
regulating circuits are described. These include, in particular, lo- 
cal and remote measurements, overall regulating circuits and their 
components, power stations, special regulation systems for railway 
networks, regulation in industrial installations etc. The recent de- 
velopment is to employ digital regulators for measurements and 
control on interconnected systems. Also mentioned is optimum load- 
division regulation. W.J.Grek 


621.311.161 
CHECKING THE PRODUCTION OF REGULATING 
ENERGY DURING JOINT OPERATION OF SUPPLY 
SYSTEMS. M.Cuénod. 
Elektrizitutswirtschaft, Vol. 59, No. 7, 184-8 (April 5, 1960). 
In German. 

The regulating characteristic and its tolerance are discussed 
and the regulating error defined. Means of recording and displaying 
this error and its time integral are described, and their technical 
and economic value explained. P. Linton 


621.311.161 : 621.316.728 
SUPPLY OF A LARGE INTERCONNECTED MEDIUM- 

4610 VOLTAGE SYSTEM WITH SOUND FREQUENCY ENERGY. 
E.F.Haerdle. 

Elektrizititswirtschaft, Vol. 58, No. 24, 831-4 (Dec., 1959). 
In German. 

This is the first solution of the problem on a large scale. The 
system supplies about 820 x 10° kWh per year. The sound-frequency 
energy is fed at 5 points into the fully interconnected 20kV part of 
the system, at 175c/s. 4 feed-points are provided for the 35k V 
part of the system. The sound-frequency voltage is 1.7% of the main 
voltage. 700 satisfactorily operating receiver sets of French origin 


have been installed in the 20kV system, their response sensitivity is 
0.5 - 0.7% of the mains voltage. The supply with 175c/s energy is 
to be controlled by grid-controlled inverters consisting of a grid- 
controlled 6-phase thyratron rectifier and two push-pull inverters. 
J.Smuts 


621.311.161 : 621.316.728 
TRANSMISSION OF SOUND FREQUENCY RIPPLE 
4611 CONTROL SIGNALS THROUGH THE 50c/s SYSTEM. 
H.Knop. 
Elektrizitétswirtschaft, Vol. 59, No. 2, 36-44 (Jan. 20, 1960). 
In German. 

Investigations of the effects of the frequency and system para- 
meters on the propagation of the signals. The best solutions are ob- 
tained with frequencies ranging between 175 and 250c/s. Higher fre- 
quencies have a shorter reach, and resonance phenomena are ob- 
served in the mains, with unstable ripple-voltage distribution. The 
system should have frequency-selective properties and permit the 
use of several frequencies in this range. J.Smuts 


621.311.161 : 621.316.728 
CONTROL OF INTERCONNECTED NETWORKS. 
4612 Vv .Kussl. 
V.D.E. Fachber., Vol. 20, 38-44 (1958). In German. 

A survey of the theory and practice of the control of inter- 
connected networks. The network, in combination with the power 
station, forms a regulation section and feeds the relative information 
into the regulating system. This information is suitably trans- 
formed by a computer. External controlling parameters such as the 
prescribed values of frequency and power are fed by a second 
computer into the regulating system. These values are compared 
and their difference acts, after amplification, as an error-adjustment 
signal on the prime waves. Three methods for producing the 
measuring signal are described in detail and illustrated: (a) fre- 
quency measurement; (b) power—frequency measurement; and (c) 
reference vector measurement. The regulator proper is discussed 
and the proportional and integral regulator are critically compared. 
A differential element is added in some cases. The various methods 
for telemetering the information and error-adjusting values are 
discussed. R.Neumann 
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621.311.176 
4613 THE CONTROL ROOM OF YBBS-PERSENBEUG 
DANUBE POWER STATION. F.Jahn. 
Elin J., 33-50 (Sept., 1959). 


621.311.21 : 621.316.728 
4614 THE REGULATION OF WATER POWER STATIONS IN 
AGRID. H.Eilken. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 6, 203-9 (March 14, 1960). 
In German. 

A simple survey of the methods for controlling the different 
types of hydraulic turbines and the special difficulties caused by 
pressure surges. The various definitions of optimum regulation 
are discussed and the operation of mechanical and electrical gover- 
nors is explained. P. Linton 


621.311.21 
SCHWARZACH POWER STATION. 
4615 Engineer, Vol. 209, 404-9 (March 4, 1960). 

The Schwarzach hydroelectric station, Austria, is equipped with 
four 30 MW sets and has a mean annual generating capacity of 482 
GWh. The Francis turbines have a nominal capacity of 42000 h.p. 
at a mean head of 132 m. The layout, intake, 17 km-long diversion 
tunnel, artificial storage reservoir, penstock, generators, trans- 
formers and operation are described. 

Central Electricity Generating Board Digest 


621.311.21 
ON THE SPECIFIC COSTS OF PUMPED STORAGE 

4616 PLANT. F.Hautum. 
Elektrotech. Z. (E.T.Z.) B, Vol. 12, No. 2, 25-9 (Jan. 25, 1960). 
In German. 

Average costs per kW are given for the various parts of a 
scheme with separate pump and turbine sets. Curves are shown 
for the total costs plotted against head, giving a value of 400 - 
600 DM/kW at 600 m head. P. Linton 


621,311.21 
THE ELECTRICAL INSTALLATIONS OF YBBS- 
4617 PERSENBEUG DANUBE POWER STATION. F.Susan. 
Elin J., 1-19 (Sept., 1959). 


621.311.21 
SILVER FALLS PROJECT. 

4618 R.A. Forrester. 
Engng J., Vol. 43, No. 4, 83-90 (April, 1960). 

The station in Northwester Ontario has an installed capacity of 
45 MW and was designed for both base and peak loading and for 
remote control operation. The essential features consist of an in- 
take structure, a 300 ft intake shaft, a 2 mile tunnel, a surge shaft 
and surge tank, and a single unit powerhouse. 


621.311.21 
4619 THE GREAT LAKE POWER DEVELOPMENT — 
CIVIL ENGINEERING INVESTIGATION AND PRELIM- 
INARY DESIGN. G.T.Colebatch, P.C.Tapping and G.£.A.Hale. 
J. Instn Engrs Australia, Vol. 31, No. 4-5, 85-100 (April-May, 1959). 
Describes the civil engineering investigations and preliminary 
designs for the Great Lake Power Development in Central Tasmania. 
Utilizing the waters of the Great Lake through a fall of 2750 ft, the 
Poatina underground power station will have an average output of 
150 MW and an ultimate installed capacity of 300 MW. It will be 
among the large high-head underground power stations of the world. 
The building of access roads and a construction village commenced 
at the beginning of 1958, and it is anticipated that first power from 
the Scheme will be available in 1965. 


621,311.21 
PROGRESS IN PENSTOCK DESIGN AND CONSTRUCTION 
4620 BY THE HYDRO-ELECTRIC COMMISSION, TASMANIA. 
H.H.Thomas and J.R.K.MacDowell. 
J. Instn Engrs Australia, Vol. 31, No. 6, 143-53 (June, 1959). 


621,311.21 
2} | THE TULLY FALLS HYDRO-ELECTRIC POWER 

46 PROJECT. A SYMPOSIUM. 
_ GENERAL FEATURES OF THE TULLY FALLS PROJECT. 
_M.Shepherd. 
” CIVIL ENGINEERING WORKS. E.F.Boyle. 

_ CONSTRUCTION AND TESTING OF STEEL-LINED PRESSURE 

_ G.M.Card. 


POWER STATIONS 


Abstr. 4613-4627 


IV. ELECTRICAL AND MECHANICAL FEATURES. A.E.Sharman. 
J. Instn Engrs Australia, Vol. 31, No. 9, 197-204, 204-11, 211-19, 
219-25 (Sept., 1959). 

The symposium is in four parts. Pt I presents the general 
outline of the scheme with a brief outline of its history and more 
general features. Pt Il describes the civil engineering sections of 
the works and outlines the main problems met in their design. 

Pt Ill describes the erection, concreting and testing of the steel 
linings for the pressure tunnels, including the results of tests to 
determine the degree of support to be expected from the surrounding 
rock. Pt IV briefly describes the generating plant and ancillary 
equipment, electrical control equipment and the general trans - 
mission system, with comments on certain special problems met. 


621.311.21 
ELECTRICAL BRAKING OF PUMPED-STORAGE UNITS. 
4622 a Haffa. 
Siemens - Z., Vol. 34, No. 5, 294-300 (May, 1960). In German. 

The electrical braking of reversible pumped-storage units is 
being employed on an ever-increasing scale in cases where quick 
changeover is required from turbine to pumping operation, without 
the use of starting turbines. The theoretical principles are dis- 
cussed with the aid of an example. 


621.311.21 
THE EUME HYDRO-ELECTRIC SCHEME 
4623 L.F.Quiroga Pineyro 
Water Pwr, Vol. 12, No. 4, 134-40 (April, 1960). 
An account is given of this new station situated in the north west 
of Spain. 


621.311.21 
THE TUMUT I PROJECT. I-I. 
4624 BLK Jaggar. 
Water Pwr, Vol. 12, No. 5, 169-75 (May); No. 6, 231-6 (June, 1960) 
An account is given of the design and construction of this pro- 
ject, which forms the second stage in the Snowy Mountains scheme 
and was brought into operation in October, 1959. 


621.311.21 
THE WATER-JET PUMP — ITS USE IN HYDRO- 

4625 ELECTRIC SCHEMES. R.Silvester 
Water Pwr, Vol. 12, No. 5, 176-80 (May, 1960). 

In hydro-electric schemes where fluctuations in tailwater level 
are substantial and cause a loss of power production, it is suggested 
that a jet pump be installed in the draft tube to make good this loss. 
Such a pump would use only surplus water. 


621.311.22 
COMBINED HEATING AND BLOCK POWER STATION 

4626 §=STUTTGART-GAISBURG. H. Eickemeyer. 
Brennstoff-Wiurme-Kraft (B.W.K.), Vol. 12, No. 2, 51-62 (Feb., 1960). 
In German. 

A detailed illustrated description of this power station which if 
completed will have a total capacity of 252.80 MW. Of the two block 
units of 100.00 MW envisaged one is already in commission and 
works in combination with the heating power station in operation 
since 1950. The starting and stopping of the 100.00 MW set, the 
very elaborate regulating system for the Benson boilers, the feed 
water throughput, the fuel and air supply, temperature and pressure 
in the combustion chamber and the temperature of the hot steam are 
presented in detail. The block station is connected with the heating 
power station by two pipe lines at 19 and 6.5 atm (absolute pressure) 
respectively and from these the various preheater stages for the 
boiler feed water as well as auxiliary turbines for the condenser 
and for feed water supply are fed. The single-shaft main turbine 
consists of h.p., m.p. and double-flow Lp. stages. Its dimensions 
and constructional materials are tabulated. The characteristic 
data and the costs of construction are given. R.Neumann 


621.311.22 
462 THE HANDLING OF STEEP LOAD PEAKS BY STEAM 
7 POWER STATIONS WITH REHEAT. P.Grasme. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 6, 193-203 (March 14, 
1960). In German. 

In generating plant with advanced steam conditions temperatures 
and pressures must be maintained as nearly constant as possible. 
Load surges require rapid control of firing and feed-water. Theo- 
retical studies of the behaviour of steam generators under such con- 
ditions and confirmatory tests on an oil-fired Benson boiler are des- 
cribed. It is shown that with suitable control gear such a boiler can 
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handle most surges likely to occur in industrial plant, these being 
more severe than in public power supply. A suitable arrangement 
may be to supply base load from coal-fired and peaks from oil-fired 
boilers. A.P.Wilmshurst 


621,311.22 
HIGH MARNHAM POWER STATION OF THE CENTRAL 


4628 ELECTRICITY GENERATING BOARD, EAST MIDLANDS 


DIVISION. 
Engl. Elect. J., Vol. 16, No. 5, 3-30 (March, 1960). 


621.311.22 
SALIENT MECHANICAL DESIGN ASPECTS OF THE 
4629. SELKIRK GENERATING STATION. 
A.C .Blue and C .W.Hodgson. 
Engng J., Vol. 43, No. 4, 91-7 (April, 1960). 

The Selkirk Generating Station is a new thermal plant required 
by the Manitoba Hydro-Electric Board to meet the steady increase 
in power demand in the Province. Two 66 MW units are at present 
being installed and these are programmed to commence commercial 
operation in 1960. This paper deals only with mechanical equipment. 
The civil design aspects of the station are mentioned only where they 
affect the layout of mechanical equipment. No reference has been 
made to the electrical equipment. The station site is located approxi- 
mately 20 miles north of Winnipeg on the east bank of the Red River. 


621.311.22 
THE 100-MW-UNIT IN HATTINGEN DISTRICT POWER 
4630 STATION. J.Schubert. 
Elektr izit&tswirtschaft, Vol. 58, No. 21, 737-43 (Nov. 5, 1959). 
In German. 

A detailed illustrated description of this power station unit 
consisting of a Benson boiler for 359 t/h max., 80 t/h min., h.p. 
temperature 605°C, m.p. temperature 530°C; a single-shaft 100 MW 
turbine with h.p. casing, combined h.p.andm_.p. casing with intermediate 
superheating, a m.p. casing and a double-flow l.p. casing. The total 
length including generator and exciter set is 33 m. The exciter set 
consists of an auxiliary exciter, an amplidyne and a main exciter 
being driven at half the turbine speed. The boiler feed-water passes 
through ten preheating stages. Starting and stopping of the set are 
described and the results of the first six months of operation are 
given. Main consideration for the layout was the highest possible 
economy in service. R.Neumann 


621.311.22 : 621.317.34 
NOISE SUPPRESSION IN STEAM POWER STATIONS. 

4631 R.KUhler. 
Elektrizitaétswirtschaft, Vol. 58, No. 21, 744-8 (Nov. 5, 1959). 
In German. 

Noise tests were taken on 17 turbo-alternators ranging between 
20 and 150 MW and some auxiliary machines. The method of meas- 
urement is described and the results are analysed by means of 
several bandwidths. It is shown that the criterion for disturbance is 
not the actual loudness, but the effect of the noise on the human brain. 
A bibliography is added. R.G.Jakeman 


621.311.22 
THE STEAM POWER PLANT IN NADENDAL - AN 
4632 INTERESTING NEW PROJECT. T.Rask. 
Tekn. Forum, No. 7, 100-03 (April 22, 1960). In Swedish. 

A 156 MVA, 110 kV turbogenerator is the first machine of three 
to be installed. Water is fed into the once-through boiler of Sulzer 
type at a pressure of 235 atm. and 277°C, and the fuel used may be 
either coal dust or fuel oil. A generator speed of 3000 rev/min has 
been obtained by using direct hydrogen cooling at 2 atm. and the 
raachine is protected against fire by a CO, system. A.J .Ingels 


621.311.25 
CHARGE FACE MACHINERY FOR BERKELEY NUCLEAR 
4633 POWER STATION. : 
Engineer, Vol. 209, 379-83 (March 4, 1960). 

The charge-face machinery for the two reactors at Berkeley 
nuclear power station is designed to enable fuel elements and control 
equipment to be changed, and future fuel requirements to be assessed, 
while the reactors are on load. Some of the specialized machines 
for these servicing operations are briefly described. 

Central Electricity Generating Board Digest 
621.311.25 
KAHL NUCLEAR POWER STATION. 
4634 H.Kornbichler. 
Engineer , Vol. 209, 624-5 (April 8, 1960). 
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The first German nuclear power station has been under con- 
struction since June, 1958 and is due to go into service during the 
summer. The plant which is being built near Kahl on the River Main, 
comprises a boiling water reactor and will in its first stages have an 
electrical output of 15 MW, with the possibility of extension to 30 MW. 
Special attention has been paid in design to the experimenta! nature 
of the station and the reactor pressure vessel is provided with all 
fittings and connections necessary if the plant has to be converted 
from natural to forced circulation. The site, plant, reactor building, 
turbine hall, purification plant and waste storage facilities are des- 
cribed. Central Electricity Generating Board Digest 


621.311.25 
VACUUM TESTING OF TUBE ELEMENTS FOR 
4635 STEAM-RAISING UNITS. M.S.Hayward. 
Engineer, Vol. 209, 732-5 (April 29, 1960). 

A high-vacuum process for the testing of tube elements for the 
steam-raising units at the Hunterstone nuclear power station (South 
of Scotland Electricity Board) is described. The test is designed 
to ensure that the maximum leakage of water into the coolant cir- 
cuits of each reactor shall be well within the capacity of the CO, 
drying plant - in this case 6 lb (2.7kg) of water per hour. The 
charcoal—Pirani-gauge method, which depends on preferential ab- 
sorption, was chosen because it is reliable, simple and suitable for 
use in a works. 


621.311.25 
THE TEMPERATURE OF REGENERATIVE PRE- 

4636 HEATING OF WATER IN AN ATOMIC POWER STATION 
WITH A WATER-COOLED REACTOR. [L.A.Trub. 

J. nuclear Energy, Vol. 9, No. 1-4, 185-9 (June, 1959). English 
translation from: Atomnaya Energiya, Vol. 4, 286 (1958) 

The temperature of the feed water is considered in relation to 
the quantities which determine the electrical output of a water- 
cooled reactor and the thermodynamic efficiency. The pressure 
of steam produced in the steam generator is plotted against the 
temperature of the feedwater entering the steam generator for 
various temperatures of the water leaving the reactor. J.F.Hill 


621.311.25 : 539.17 
A PROCEDURE FOR SAFELY STARTING UP A 

4637 REACTOR. B.G.Dubovskii. 

J. nuclear Energy, Vol. 9, No. 1-4, 200-1 (June, 1959). In Russian. 
English translation from: Atomnaya Energiya, Vol. 4, 365 (1958). 

To ensure that when starting-up a reactor emerges into the 
measureable range of power levels at an acceptable rate of power 
increase, it is suggested that an Sb + Be source is inserted in the 
reactor. This creates a sufficient photo-neutron source to reduce 
the unrecorded range of powers to an acceptable value. A table is 
given of the subsequent power increase and doubling time for a 
particular reactor consequent upon the steady removal of the control 
rods. J.F.Hill 


621.311.25 : 539.17 
DUAL CYCLE BOILING WATER REACTORS. 

4638 Yu.D. Arsenyev. 

J. nuclear Energy, Vol. 9, No. 1-4, 201-5(June, 1959). English 
translation from: Atomnaya Energiya, Vol. 4, 367 (1958). 

Two dual-cycle systems are compared, namely those in which the 
turbines are fed with steam from the reactor and either with steam 
of intermediate pressure directly or indirectly generated from 
pressurized-water heated in the reactor. The example taken is a 
boiling-water reactor with an electrical output of about 180 MW. 
Curves are given relating the pressure in the evaporator and loading 
coefficient of the reactor for various multiplicities of circulation 
in the reactor and various temperatures of regeneration. J.F.Hill 


621.311.25 
THE PATHFINDER NUCLEAR PLANT. 
4639 C_B.Graham. 
Mech. Engng, Vol. 82, No. 4, 67-70 (April, 1960). 

This station near Sioux Falls, South Dakota, has a boiling-water 
reactor with forced circulation. The total power produced is 203 MW 
andthe net output 62 MW. Steam produced at 485° F and 600 Ib/in * 
is superheated to 825°F. Enriched uranium fuel elements are shaped 
as concentric tubes and clad with stainless steel. P. Linton 


621.311.25 
DESIGNS FOR LARGE ORGANIC REACTOR POWER 
4640 PLANTS. G.H.Bosworth and W.E.Parkins. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 964-73 (1960) = Commun. 





August 1960 ELECTRIC 


and Electronics, No. 46 (Jan., 1960). 

The engineering study is described for a large organic-cooled 
moderated-reactor (O.M.C.R.) power station. This work was carried 
out for a 300 MW(E) installation and subsequently modified for a 
plant of 75 MW(E) output. Sub-cooled nucleate boiling was employed 
as a principal heat-transfer mechanism in the core. The fuel 
elements consist of assemblies of uranium-oxide rods clad in alumin- 
ium powdered metal. The maximum temperature of the fuel rod 
surface was 850° F and the coolant temperature change in passing 
through the core is relatively high, 125° F for the 300 MW plant. 
Taking all factors into consideration, the net cost of power at 80% 
load factor was calculated to be 8.12 mills/kWh. The correspond- 
ing figure for the 75 MW plant was 13.12 mills/kWh. The design 
was also carried out for the same assumptions on a 305 MW(E) 
coal-fired plant. For fuel costing 35 cents/B.t.u. x 10°, the cost 
of power for this plant was calculated to be 6.77 mills/kWh. It is 
concluded that this design of O.M.C.R. is not yet economically 
competitive. However, the margin of power cost difference is small 
and the factors expected further to reduce the cost of power from 
the organic-type reactor plant in the future are outlined. 

A.J Salmon 


621.311.25 
LARGE SCALE POWER BY DIRECT CONVERSION. 
4641 B.C.Lindley. 
Engineering (London), Vol. 189, 567-9 (April 22, 1960). 
An assessment is made of three techniques whereby direct 
conversion of thermal] into electrical energy may be possible. 
(1) Thermoelectric methods depending on solid-state semiconductor 
thermopiles show little promise except in a nuclear reactor in 
which the fuel elements have thermoelectric properties. (2) Therm- 
ionic generation depends on the emission of electrodes from a cath- 
ode. Research is being directed towards attainment of high cathode 
and low anode work-functions in suitable materials, low cathode- 
emissivity and methods of eliminating the space charge. Experi- 
ments indicate that useful results will be achieved. (3) In magneto- 
hydrodynamic methods a stream of conducting gas interacts with a 
magnetic field, the kinetic energy of the gas being converted to 
electrical power. It is possible that these methods may be combined. 
A.P.Wilmshurst 


621.311.4 
SERVICE EXPERIENCES WITH SHEET-STEEL- 
4642 ENCLOSED TRANSFORMER STATIONS FOR 20 KV. 
H.Fishher . 
Elektrizit#tswirtschaft, Vol. 59, No. 8, 231-4 (April 20, 1960). In 
German. 
A comparison is made between sheet-steel-enclosed transformer 
stations and stations enclosed in brick walls. Within recent years 
a great number of stations built according to the unit system have 
been successfully installed, and some hints are given as regards 
their construction. It appears that up to a power of 630 kVA the 
sheet-steel-enclosed transformer station is cheaper than the 
brick-wall enclosed: Various designs are illustrated. 
R.Neumann 


ELECTRIC MACHINES 


621.313.1 
FAULTS IN ELECTRICAL MACHINES, TRANSFORMERS 

4643 AND APPARATUS. [Krankheiten elektrischer 
Maschinen, Transformatoren und Apparate]. 
Edited by R.Spieser in collaboration with F.Grtitter . 
2nd ed. Berlin/GUttingen/Heidelberg: Springer-Verlag (1960). 
376 pp. In German. 

This book, originally published in 1932, now appears in its 
second revised edition. Its coverage includes the faults (causes 
and effects) and preventive maintenance in respect of machines, 
transformers and allied equipment such as switchgear, relays, 
control and protection systems and starting gear. The approach 
is essentially practical but is preceded, in each case, by careful 
and comprehensive theoretical explanations accompanied by 
design data which enable the subsequent diagnosis to be easily and 
quickly grasped. The greater part of the book (191 pages out of a 
total of 368) is devoted to machines, which receive very full treat- 
ment. The experiences of five major manufacturers have been 
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collated,resulting in a work of solid value, backed up by many clear 
diagrams and illustrations of typical defects and failures. 


621.313.1 
THE THERMAL RESISTANCE BETWEEN TOOTH AND 
4644 =YOKE. J.Hak. 

Arch. Elektrotech. (Berlin), Vol. 45, No. 1, 49-58 (1960). In German. 
A theoretical and mathematical investigation, using thermal 
equivalent circuits, into the internal thermal resistance between the 

teeth and yoke of electrical machines. It is shown that the angle 
between tooth and slot axis has only a slight effect on the value of 
thermal resistance as calculated from average cross-sections. A 
numerical example shows that without a separation of the tooth and 
yoke iron losses, the slot copper temperature will always be under- 
estimated. In some cases, which would not be detected from calcu- 
lations using lumped iron losses, the tooth temperature may be 
higher than the slot temperature. H.Sterling 


621.313.1 
ATTEMPT AT MORE EXACT CALCULATION OF THE 

4645 TEMPERATURE-TIME CURVE OF ELECTRICAL 
MACHINES BY THE USE OF THERMAL EQUIVALENT CIRCUITS 
A.Kessler. 

Arch. Elektrotech. (Berlin), 
German. 

Based on an investigation of tested heating and cooling curves 
and of the various established methods for calculating the final 
temperature rise, a general method for the approximate calculation 
of the transient thermal behaviour of electrical machines is deve- 
loped. It is demonstrated how this method, which uses simplified, 
thermal equivalent circuits, can be applied to practical problems 
with the minimum amount of mathematical effort. Calculated final 
temperature rises and calculated heating and cooling curves for a 
small fan-cooled induction motor show good agreement with test 
results. Some notes about the application of computers to these 
thermal problems are included as well as an extensive bibliography. 

H.Sterling 


Vol. 45, No. 1, 59-76 (1960). In 


621.313.1 
4646 RELATING TO THE PROBLEM OF VARIOUS FORMS 
OF DIFFERENTIAL EQUATIONS OF GOREV-PARK 
(WITH VARIABLE »). L.P.Veretennikov and D.V.Vilesov. 
Elektrichestvo, 1959, No. 11, 7-12 (Nov.). In Russian. 

The equations originated by Gorev and Park which are applicable 
to synchronous machines have been rewritten in various forms by 
different authors. This has often resulted in considerable difficulty 
in applying the correct equation and hence in solving the problem. 
This article, the authors state, makes an attempt to show the basis 
of the notational forms of the different aspects of the differential 
equations. It also considers that the various forms are related to 
special cases of the proposed general equation. The rearranged 
equations with ¥ as variable are illustrated with vector diagrams. 

J.8.Wilson 


621.313.1.017.31 
4647 EQUIVALENT CIRCUIT AND EVALUATION OF EDDY- 
CURRENT LOSS IN SOLID CORES SUBJECTED TO 
ALTERNATING AND ROTATING MAGNETIC FIELDS. 
N.Kesavamurthy and P.K. Rajagopalan. 
Proc. Instn Elect. Engrs, Monogr. 385 U, publ. June, 1960, 9 pp 
To be republished in Part C. 

In the study of eddy-current distribution in solid cores sub- 
jected to a pulsating or rotating magnetic field a general 2-dimen- 
sional current distribution exists and is created by a magnetizing 
winding that restricts the current flow through it in only one direction 
Under such situations, the method of evaluation of the equivalent 
impedance of the system as a whole is difficult to visualize and 
has not so far been attempted in the literature. Such an evaluation 
calls for a concept of the power factor of the magnetizing winding. 
This is the special feature of the paper. The usefulness of this 
concept for the evaluation of eddy-current loss in solid cores is 
examined. To give more validity to several of the formulae deduced, 
the analysis is applied to compute the performance characteristics 
of a solid-rotor induction machine and certain conclusions are drawn. 


621.313.12 : 621.316.925 
RECENT DEVELOPMENTS IN THE FIELD OF GENERATOR 
PROTECTION. See Abstr. 4037 
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621.313.12 : 621.316.722 
EXCITATION CIRCUITS AND VOLTAGE CONT ROLLERS 

4648 OR HIGH-POWER 3-PHASE GENERATORS. H.Junior. 
A.EG. Mitt., Vol. 49, No. 10-11, 462-7 (Oct.-Nov., 1959). 

In German. 

The conditions of operation at the RWE-Kraftwerk Weisweiler 
are such as to afford a unique opportunity to compare the properties 
of various kinds of regulator. In particular three combinations of 
Tirrill regulator, amplidyne and transductor are compared in so far 
as the ambit of regulation, speed of operation, and quadratic error 
are concerned. It is concluded that the combination of amplidyne and 
transductor is the best arrangement. 8.C.Dunn 


621.313.126 
ADVANTAGES OF FAST EXCITATION SYSTEMS. 
4649 =. B. Powell. 
Elect. Times, Vol. 137, 597-60 (April 14, 1960). 

The operation of excitation control during a fault is not as im- 
portant as its effect after the fault has cleared. Since rapid excita- 
tion control following a disturbance operates to reduce the decrement 
of flux linkages it is clear that the faster the excitation response, the 
more effective it is in maintaining stability. Fast excitation systems 
also operate to reduce disturbances to voltage caused by faults, 
power line switching, swinging of machines, or the disconnection of 
a generator. The tendency to increase the rotor angles of generators 
with reference to the main system voltage and the proposed use of 
turbogenerators as synchronous condensers for absorbing MVAr 
at times of light load makes the development of fast excitation sys- 
tems of increasing importance. G.V.Hargreaves 


621.313.2 
A TUTORIAL DIRECT CURRENT MACHINE. 
4650 J.R.Nicholas. 
Elect. J., Vol. 164, No. 13, 830-4 (March 25, 1960). 

A 2.5kW, 1000 rev/min. machine suitable for operation as an 
interpole or non-interpole, compensated or non-compensated 
machine or a combination of both types, is described. A novel fea- 
ture lies in the fitting of radially withdrawable interpoles which may 
be locked in the fully inserted or fully withdrawn position. The pri- 
nary function of the equipment is to demonstrate the fundamental 


theory of d.c. machines, with particular reference to airgap flux 
distribution, armature reaction and comniutation problems. 
G.V.Hargreaves 


621.313.2 
EFFECT OF AMBIENT TEMPERATURE AND ALTITUDE 
4651 ON THE RATING OF D.C. MACHINES. N.A.Panfilov. 
Elektrichestvo, 1960, No. 3, 30-3 (March). In Russian. 

The need for an accurate means of determining the influence of 
ambient temperature and altitude on the rating of d.c. machines is 
stressed. An increase in ambient temperature is equivalent to a 
reduction in permissible temperature-rise in the windings, and 
therefore the rating of the machine must be changed. In calculating 
the rating of d.c. machines, with allowance for variation in ambient 
temperature and altitude, it is sufficient to know the no-load 
temperature-rise in the armature winding. This can be determined 
by tests or from curves which are given. 

Associated Electrical Industries (Manchester) 


621.313.2 : 532.5 : 538.3 : 536.2 
THE THERMAL PROCESSES IN ELECTROMAGNETIC 


4652 INDUCTION PUMPS. Ya.Lielpeter. 


Latv. PSR Zinat. Akad. Vestis, No. 9 (146), 91-100 (1959). In Russian. 


The author is primarily concerned with the plane linear type of 
pump though the results can be used for cylindrical or spiral types 
if the gap thickness is substantially less than the radius of curva- 
ture of the duct. The three main heat circuits mentioned are: forced 
cooling with and without liquid-metal heat-loss compensation; and 
without forced cooling. The resistance to heat transmission from 
the liquid metal to the wall is shown to be negligible compared with 
the wall and insulating layer resistances. The stationary and non- 
stationary heat processes are dealt with. D.E.Brown 


621.313.3 
IMPROVING THE CHARACTERISTICS OF THE 
4653 LINEAR-TYPE ELECTROMAGNETIC INDUCTION 
PUMP. C.Hermant. 
Bull. Soc. Franc. Elect. (Ser. 8), Vol. 1, No. 3, 163-78 (March, 
1960). In French. 
It is usual to calculate the induction pump on the basis of the 
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induction motor but discrepancies have arisen. The differences 
are explained by the fact that the magnetic circuit is open and not 
closed as in the induction motor, and that the flux leakages are 
quite different. The calculation is here carried out from first 
principles and expressions are obtzined for the efficiency and 

other characteristics. It is shown that operation can be improved 
by the addition of auxiliary compensating windings. Test results 
confirm the theory. A bibliography is added. R.G.Jakeman 


621.313.3 
MINIATURE A.C. SERVOMOTORS AND SYNCHROS. 
4654 © Robson. 
Research, Vol. 13, No. 4, 141-7 (April, 1960). 

The extended use of servomechanisms and automatic controls 
in aircraft and guided weapons has led to the development of a range 
of miniature synchros and servomotors. Brief descriptions of the 
types and constructions of these instruments are given, together 
with an indication of the advances made since 1945. 


621.313.3 
THE RAPID RESPONSE OF DIRECT CURRENT 
4655 GENERATORS USED AS EXCITERS FOR SYNCHRONOUS 
GENERATORS. K.Apetrei. 
Rev d' Electrotech. et d'Energetique, Vol. 2, No. 2, 227-48 (1957). 
In Russian. 

Discusses firstly the general aspects of excitation and deals in 
detail with the calculation of time-constants and the response of 
such machines either when separately or self-excited taking into 
account the rotational speed, form of drive, form of magnetic 
system and the requirements of field forcing. The results of 
associated experiments are given and from this investigation 
recommendations are made to obtain fast response. J.8.Wilson 


621.313.3 
AN ANALYSIS OF SOLID ROTOR MACHINES. 

4656 |. OPERATIONAL IMPEDANCES AND EQUIVALENT 
CIRCUITS. A.J.Wood. 

ll. THE EFFECTS OF CURVATURE. A.J Wood and C.Concordia. 
Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 1657-65, 1666-73 (1960) = 
Pwr Apparatus Syst., No. 46 (Feb., 1960). ’ 

In Pt I, the operational impedances and direct- and quadrature- 
axis equivalent circuits are developed from electromagnetic field 
theory. It is shown that for most machines of conventional dimen- 
sions, the effects of curvature are relatively minor. The results of 
an analysis of an electromagnetic model which includes curvature 
are given. Equations for operational and equivalent circuit impe- 
dances are presented and numerical data for both 2- and 4-pole 
machines are given for operating conditions in which the rotor-iron 
currents are sinusoidal. 


621.313.32 
4657 FREQUENCY RESPONSE ANALYSIS OF THE STABIL- 
IZING EFFECT OF A SYNCHRONOUS MACHINE 
DAMPER. A.S.Aldred and G.Shackshaft. 
Proc. Instn Elect. Engrs, Monogr. 393 S, publ. July, 1960, 6 pp. 
To be republished in Part C. 

Describes the application of frequency-response concepts to the 
analysis of a synchronous machine damper in so far as if affects the 
stability of the machine. The analysis of damper effects is based 
on Park's equations. Small-displacement theory is introduced to 
organize the equations into the correct form for frequency-response 
computation. Nyquist diagrams are used to show the stabilizing 
effect of a damper and to illustrate the method of optimizing damper 
parameters. 


621.313.32 

4658 SYNCHRONOUS MACHINE WITH SOLID CYLINDRICAL 

ROTOR. Il. C.Concordia. 
Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 1650-7, 1672 (1960) = 
Pwr Apparatus Syst., No. 46 (Feb., 1960). 

A previous paper (see Abstr. 471 of 1937) presented an analysis 
of the transient performance of a solid-rotor synchronous machine, 
together with numerical results for certain simplified cases. The 
present paper (1) expresses the results of the previous analysis in 
what is believed to be a more convenient form ; (2) gives some further 
numerical results; and (3) outlines a new analytical attack that 
represents the actual physical configuration of the machine more 
realistically. 
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621.313.322 
DIRECT LIQUID COOLING OF TURBO-GENERATORS. 
4659 MM Seidner. 
Acta tech. Hungar., Vol. 27, No. 3-4, 341-8 (1959). 

After a brief review of the application and advantages of direct 
liquid-cooling of turbo-alternators, attention is focused on the direct 
liquid-cooling of the hollow rotor conductors. Some experiments to 
investigate the increase in water pressure requirement with in- 
creasing rotor speed are described with the help of photographs, 
diagrams and curves. The results are analysed and it is concluded 
that the pressure rise can be minimized or even eliminated by con- 
trolling the water inlet- and outlet-angles by means of suitable 
centrifugal pump-type blades. H.Sterling 


621.313.322 
4660 SYNCHRONOUS ALTERNATORS WITH CONTROLLED 
COMPOUNDING. V.Wunderlin. 
Brown Boveri Rev., Vol. 46, No. 10, 555-63 (Oct., 1959). 

Describes synchronous alternators with controlled compounding 
which, for example, allows squirrel-cage motors with starting surges 
exceeding 100% of the rated alternator current at a power factor of 
0.4 to be switched straight across the mains. This, however, imposes 
a severe strain on the alternator's capacity for maintaining the 
voltage. The transient and subtransient reactances must be kept 
small. In order that the voltage decrement is not beyond the tran- 
sient reactance, the excitation voltage must be stepped up immedia- 
tely there is a disturbance. The control time is thereby very short. 
The compounding circuit comprises two distinct parts, one dependent 
on the load, the other independent. Although the principles described 
are mainly considered in relation to marine networks, they are not 
restricted to such applications, but can be adopted for shore installa- 
tions where such extreme conditions are encountered. 


621.313.322 
THE UMBRELLA-TYPE GENERATORS FOR YBBS- 
4661 pPERSENBEUG HYDEL POWER STATION. A.Perusek. 
Elin J., 20-8 (Sept., 1959). 


621.313.322 
EXPERIMENTAL DETERMINATION OF THE TRANS- 
4662 VERSE SYNCHRONOUS REACTANCE OF THE SYN- 
CHRONOUS MACHINE. 1. O.Centea. 
Electrotehnica, Vol. 7, No. 7, 126-34 (July, 1959). 

For Pt I see Electrotehnica, Vol. 3, 120-4 (1955). Presents six 
original methods for determining experimentally the transverse 
synchronous reactance of synchronous machines with salient poles. 
Theoretical and practical considerations are given. The methods 
are compared from the viewpoint of accuracy in determining the 
transverse synchronous reactance, and of the danger of falling out of 
synchronism during testing. Numerical examples are given. 


621.313.322 
SYNCHRONOUS GENERATORS WITH PERMANENT 
4663 = MAGNETS. I-I. J.Vogel. 
Elektrie, Vol. 14, No. 2, 89-92 (March); No. 4, 131-4 (April, 1960). 
In German. 

An exhaustive description of the theory, ineluding the leakage 
fluxes and the effect of armature reaction. The optimum shape of 
the magnets is discussed for various types of material. 

R.G.Jakeman 


621.313.322 
VOLTAGE HARMONICS OF SALIENT-POLE GENERA- 
4664 TORS UNDER BALANCED 3-PHASE LOADS. I. 
D.Ginsberg and A.L.Jokl. 
Trans Amer. Inst. Elect. Engrs II, Vol. 78, 1573-80 (1960) = Pwr 
Apparatus Syst., No. 46 (Feb., 1960). 

Presents design formulae for calculation of harmonic content 
in the output voltage of salient-pole a.c. generators with both 
uniform and nonuniform air gaps, under balanced 3-ph. loading. 
Coefficients to be used in the formulae are presented in curve form 
for harmonics up to and including the eleventh, making possible 
rapid determination of such harmonics. 


621.313.322-82 
FROM THE TECHNOLOGY OF WATER-POWER 
4665 GENERATORS: THE STATOR WINDINGS. K. Abegg. 
Bull. Assoc. Suisse Elect., Vol. 51, No. 8, 428-37 (April 23, 1960). 
In German. 
Various aspects of the construction, insulation and testing of 


MACHINES 


Abstr. 4659-4672 


stator windings for large water-wheel alternators are discussed 

with special reference to recently developed materials and techniques. 
Winding types, methods of conductor transposition, insulating 
materials and insulating methods are compared with the help of 
photographs and curves. Some insulation test methods are described. 
These include factory tests of new machines and site tests on 

existing plant. A short bibliography is included. H.Sterling 


621.313.322-84 
BARGE-MOUNTED 15 000 kW GAS TURBINE- 
4666 GENERATOR PLANT. S.P.Stone and P.R.Beard. 
Elect. Engng, Vol. 79, No. 2, 128-32 (Feb., 1960). 


621.313.326 
LAYOUT AND MODE OF OPERATION OF THE 

4667 GENERATOR EXCITATION FOR YBBS-PERSENBEUG 

POWER STATION. W.Kmenta. 
Elin J., 51-5 (Sept., 1959). 
621.313.33 : 621.316.7286 

FREQUENCY CASCADE WITH METALLIC RECTIFIERS 
See Abstr. 4030 

621.313.333 
THE STABILITY OF OSCILLATIONS IN A POWER 
4668 SELSYN. G.Zendrini. 
Brown Boveri Rev., Vol. 46, No. 7, 407-18 (July, 1959). 

The stability of a selsyn system (synchronous tie) can only be 
investigated when its damping and synchronizing torques are known. 
A method for calculating these torques, explaining the quantities 
which affect them and suggesting how the negative damping torques 
may be reduced or eliminated is presented. 


621.313.333 
INDUCTION MOTORS. PROBLEMS RELATING TO 
4669 THEIR APPLICATION. P.Lamb. 
Elect. Engr (Melbourne), Vol. 36, No. 12, 53-60 (March 10, 1960). 

A review of the torque curves of squirrel-cage motors, together 
with the mechanical torque of various types of drive. The selection 
of the size of motor for frequent starting, braking and reversing is 
discussed. R.G.Jakeman 


621.313.333 


THE NEW SERIES OF D.D.R. [EAST-GERMAN] 
STANDARD F.H. MOTORS. G.ZUppel. 
Elektrie, Vol. 13, No. 11, 421-5 (Nov., 1959). In German. 

Gives the technical data of the new series of standard fractional 
horse-power motor. It is explained why it was necessary to develop 
a new series, and the requirements which were laid down as a basis 
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C.J.M.Benard 


621.313.333 
4671 SMALL ELECTRIC MOTORS FOR DOMESTIC 
APPLICANCES. A.Kupfer. 
Elektrie, Vol. 13, No. 11, 426-31 (Nov., 1959). In German. 

Figures are given, for the number of household appliances 
driven by electric motors, in use in Germany in the years 1953-7, 
and the demand for electric motors is calculated for 1960. Numbers 
of firms producing domestic appliances, are compared with numbers 
of firms making small motors. Special problems of the design and 
production of small motors are discussed and reasons given why 
further research is necessary. Official insulation requirements are 
quoted. Sources of noise, means for measuring and preventing noise, 
and the lifespan for which different appliances should be designed 
are covered. Characteristics of different types of motors are 
discussed with reference to their suitability for different appliances. 

C.J.M.Benard 


6 21.313.333 
FIREDAMP- AND EXPLOSION-PROOF ELECTRIC 
4672 MOTORS. E.Huster. 
Elektrie, Vol. 14, No. 4, 121-6 (April, 1960). In German. 

An examination into the articles by Frey and Sack (Abstr. 1185 
of 1960) and Kretzschmann (Abstr. 1186 of 1960). Criticisms are 
made especially of the construction of the rotor winding, the necessary 
reduction in rated output to allow for explosion-proofing and the rotor 
heating at rest. The heating problems for the "motor with increased 
safety", given by Kretzschmann in a very simplified form, are ampli- 
fied and the resulting relationships are shown on the basis of a 
numerical example by means of approximate equations. Some 
methods of carrying out heating tests are given which are of interest 
in standardizing the products of different makers. A bibliography 
is added. R.G.Jakeman 


for the design of these motors are given. 





Abstr. 4673-4683 


6 21.313.333 
THE HEATING OF WINDINGS AT REST. 
4673 EB .Stumpp. 
Elektrie, Vol. 14, No. 4, 126-31 (April, 1960). In German. 

An examination into the article by Kretzschmann on explosion- 
proof motors (Abstr. 1186 of 1960) to determine whether it is per- 
missible to neglect the heating at rest for not more than 10 sec. 
heating duration. A method of analysing empirical heating curves 
at rest is described which gives quantitative values of the heating 
variation during the heating period. The results make it possible to 
determine what alterations to the stator of a normal machine are 
necessary to make the motor suitable for explosion-proof duty. 

R.G.Jakeman 


621.313.333 : 621.316.925 
C.M.R. INDUCTION MOTORS AND OVERLOAD PROTECTION. 
See Abstr. 4035 
621.313.333.1 
4674 SLIPRING MOTORS WITH ASYMMETRICAL EXTERNAL 
RESISTANCES IN THE ROTOR CIRCUIT. A.Dziwoki. 
Siemens-Z., Vol. 34, No. 3, 133-41 (March, 1960). In German. 
Where liquid starters are used to control large variable-speed 
slipring motors it frequently happens that the resistances of the 
electrodes change when the motor has been operating for some 
length of time. This condition can lead to considerable unbalance in 
the rotor and therefore to pulsating torques. Equations are developed 
which show the relationship between the asymmetrical resistances 
in the external rotor circuit and the stator and rotor currents. A 
description is given of the types of torque. The values calculated for 
a 5.5-kW induction motor are compared with oscillograms of the 
rotor current and torque. 


"621,313.36 
THE SCHERBIUS CONTROL SET FOR THE CERN 
4675 MOTOR—GENERATOR. P.Rauhut. 
Brown Boveri Rev., Vol. 46, No. 6, 350-5 (June, 1959). 

The motor—generator which supplies the power for the CERN 
proton sychrotron magnet is in principle a synchronous alternator 
driven by an induction motor. The latter is controlled by a Scherbius 
set having practically no losses, the object being to keep the ldad 
on the supply network constant. The function of the Scherbius set 
and the associated electronic control system is described. 


TRANSFORMERS 


621.314.2 : 621.387 
IONIZATION IN TRANSFORMERS. 
4675 A .Barték and V.Kreisinger. 

Elektrotech. Obzor, Vol. 49, No. 3, 141-7 (1960). In Czech. 

Investigates the possibilities of interpreting discharge oscillo- 
grams of transformers, obtained with the help of discharge detectors. 
First, oscillograms of discharges in simple arrangements are studied, 
(e.g. between metallic point and dielectric plane), then in cavities 
occluded in dielectric, the ambient being air or oil respectively. 
In continuation, these arrangements were applied to transformers 
for discharge observation and, finally, discharges were observed which 
occurred in the transformers. Comparison of the oscillograms of 
the latter with the oscillograms of the simple arrangements lead to 
the differentation between cavity discharges in transformers and 
between those occuring in the oil. N.Klein 


621.314.2 

: MODELLING OF SURGE PHENOMENA IN TRANS- 

4677 FORMERS. A.Veverka. 
Elektrotech. Obzor, Vol. 49, No. 3, T7-T15 (1960). In Czech. 

A survey based on the author's work and on that reported in 
world literature. Discusses laws of modelling in basic electro- 
magnetic theory and those of surge phenomena in transformers. The 
influence of resistances is shown and the laws of equivalent circuits 
are given. The accuracy of modelling is investigated for (a) 
grounded transformer winding, and (b) winding insulated from ground. 
Graphs for the estimation of errors are given. N.Klein 


621.314.2 
DESIGN CALCULATIONS OF MEDIUM FREQUENCY 
4678 CORE TYPE TRANSFORMERS. F.Hengelhaupt. 
Elektrie, Vol. 14, No. 3, 82-8 (March, 1960). In German. 
The usual requirements and factors influencing the design of 


TRANSFORMERS 


August 1960 


medium -frequency step-down transformers for induction-heating 
are discussed. Taking into consideration the effects of higher fre- 
quencies and the duty performed, a method of calculation is evolved, 
which gives a transformer having maximum efficiency in continuous 
use. A complete set of design equations is given for a design of one- 
leg wound, core-type transformer. Also included are equations for 
the conditions of the optimum design. The transformers described 
are fitted with water-cooling circuits for both core and windings. 
The calculations can be readily extended to a two-leg wound trans- 
former by changing some constants. A table shows the value of 
constants for both types where they differ. An example is given of 
a 140 kVA, 700/100/50 V, 8000 c/s transformer, for which, at load 
power factor of 0.2, the efficiency was 84% at a flux density of 
0.2 VS/M*. Test values compare well with calculations. 

W.J.Grek 


621.314.2 
LARGE RECTIFIER TRANSFORMERS. 
4679 H.Feyertag. 
Siemens-Z., Vol. 34, No. 3, 121-30 (March, 1960). In German. 

The design of the secondary winding is influenced by high cur- 
rents and low voltages. Particularly decisive factors in the design 
of rectifier transformers are wide control ranges, phase displace- 
ment on the secondary side and the installation of transductor reac- 
tors. Special attention is paid here to transformers for mechanical 
or silicon rectifier plants with very high outputs. 


621.314.222 
HIGHER HARMONICS IN THE VOLTAGE WITH SERIES 

4680 CONNECTION OF HIGH-VOLTAGE TRANSFORMERS. 
P.G.Provoost and Eoi Tiong Lee. 
Electrotechniek, Vol. 38, No. 5, 107-10 (Feb. 4, 1960). In Dutch. 

Wave-analyser measurements showed that the waveform of 

h.v. test transformers in cascade can differ appreciably from the 
sine wave, a considerable number of higher harmonics being present. 
The distortion shows pronounced maxima depending upon the im- 
pedance of the supply and the capacitance of the load. Measurements 
were made with the Dessauer circuit consisting of three 500/175kV 
voltage transformers and two 500/500 isolating transformers. Cor- 
recting series-resonant untimed filters in parallel with the supply 
enables the harmonics to be effectively suppressed. G.N.J.Beck 


621.314.224 
FURTHER DEVELOPMENTS OF D.C. MEASURING 
4681 CONVERTORS. R.Zahorka. 
A.E.G. Mitt., Vol. 49, No. 10-11, 606-9 (Oct. - Nov., 1959). In German. 
A review of published literature on circuits, methods of con- 
struction and performance of direct current measurement by means 
of transductors at currents up to 150kA. 8.C.Dunn 


621.314.224 
A NEW SERIES OF SMALL D.C. MEASUREMENT 
4682 CONVERTORS. R.Zahorka. 
A.E.G. Mitt., Vol. 49, No. 10-11, 609-11 (Oct. - Nov., 1959). 
In German. 

The mechanical construction features quartz-loaded epoxy resin 
encapsulation. Nine models cover the range from 0.5 to 6kA. In 
the case of the 6kA unit the error at 0.1 of full scale is + 0.5%. The 
heavier currents are transformed to 5A and the lighter ones to 1A. 

8.C.Dunn 


621.314.224 
TYPE SELECTION FOR CURRENT TRANSFORMERS 
4683 OF INSULATION CLASSES OF 0.5-30kV. K.Richter. 
Elektrie, Vol. 13, No. 11, 440-12 (Nov., 1959). In German. 

Hardly any product of electrical industry is manufactured in 
such a multiplicity of types as current transformers. Considering 
only standard insulation classes, ratios, outputs, classes of accuracy, 
over-current performances and short-circuit characteristics, over 
a million combinations are possible. This together with various 
physical forms of transformers presents serious manufacturing, 
economic and application problems. Proposals were put forward by 
technical bodies in Eastern Germany to reduce drastically the num- 
ber of types produced and limit manufacture to the selected ranges 
having least possible application limitations and ample electrical 
characteristics for most purposes. The main points of the proposal 
include: (1) limitation of standard insulation classes to 0.5, 10, 20 
and 30kV; (2) limitation of output, class of accuracy and over- 
current figures to 10, 15 and 30VA, class 0.5 n < 10 for metering 
and accurate measurements, and to 15 and 30VA, class 3 n> 10 
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for protection; (3) limitation of thermal short-circuit currents to 
a value compatible with rupturing capacity and system voltage. 
W.J.Grek 


POWER CONVERSION 


621.314.5 
CIRCLE DIAGRAM FOR INVERTERS. 
4684 Yu.G. Tolstov. 
Elektrichestvo, 1959, No. 11, 37-41 (Nov). In Russian. 

The investigation of various modes of inverter operation is 
facilitated by graphical representation. Based on relations between 
d.c. and a.c. voltages and inverter current the method of construc - 
ting such diagrams is explained. As examples the following opera- 
tional states are discussed: (1) with no regulating device when d.c. 
and a.c. voltages are assumed constant; (2) with constant current 
regulation and constant a.c. voltage. The method is applicable when 
the overlap does not exceed 60 degrees in 3-phase bridge. 

P.Szekely 


621.314.5 
NEW MATERIALS FOR TRANS FORMER—RECTIFIER 
4685 UNIT IN HIGH-TEMPERATURE AIRCRAFT. 
J.G.Hoop and D.K.MclIivaine. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 450-6 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

The unit, which gives an output of 50A at 28V d.c. from a 200V 
3ph. 400c/s supply, must withstand 500°C. Results are given of 
tests made upon various materials from which a selection was pos- 
sible to construct the transformer, rectifier and capacitor. Oriented 
27% cobalt iron appeared most suitable for the core; nickel-plated 
copper, insulated with an inorganic pigment bound in resin, was used 
for the coil, the joints being welded, or brazed with a high-silver 
alloy, and the coil impregnated in a special glass. Stainless steel 
supports were tested for strength at high temperatures; for the recti- 
fiers, gallium phosphide was preferred, and for the capacitor, quartz 
was vacuum deposited on thin aluminium foil. E.F.Hansford 


621.314.57 : 621.365.5 
STATIC A.C. VOLTAGE GENERATORS. 
4686 H.Conrad. 
Elektrie, Vol. 14, No. 2, 60-2 (Feb., 1960). In German. 

See abstr. 1973 of 1959. A report on four papers published in 
several journals and dealing with the supply of m.f. current for 
smelting and induction heating. As a.c. generator either a mercury- 
arc mutator or a hydrogen-filled thyratron may serve. Examples are 
described and illustrated for both these equipments. In addition a 
frequency multiplier using chokes is described which allows of the 
symmetrical loading of a three-phase supply net by a single-phase 
load by utilizing the third harmonic flowing in the zero conductor. 
The output voltage is nearly sinusoidal and efficiency and p.f. are 
good. R.Neumann 


621.314.57 
CONSTANT-FREQUENCY POWER INVERTER WITH 
4687 SYNCHRONIZATION STAGE. K.Wetzel. 
Radio Mentor, Vol. 25, No. 12, 958-9 (Dec., 1959). In German. 
Gives details of the circuit and performance of 50 W and 120 W 
transistor inverters for 50 c/s operation, a low-power synchroniza- 
tion stage serving to maintain close control on frequency as the load 
changes. F .F Roberts 


621.314.58 
A MAGNETIC -AMPLIFIER—SILICON-TRANSISTOR. 

4688 POWER SUPPLY FOR MISSILE APPLICATION. 
B.Mokrytzki and R.A.Stuart. . 

Trans Amer. Inst. Elect. Engrs 1, Vol. 78, 835-43 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

Describes a solid-state power supply which produces seven 
regulated direct voltages and three r.m.s. regulated alternating 
voltages from a 28 volts d.c. input. The former are provided from 
one transistor inverter by several transformer secondaries with a 
magnetic amplifier in each channel to regulate the average voltage 
output. Each voltage is individually adjustable. The isolation 
afforded by these amplifiers allows the use of only a single voltage 
reference. For the a.c. outputs inverters and magnetic amplifiers 
are again employed together with a novel type of r.m.s. sensing 
circuit. The power supply occupies 130 cubic inches and delivers 
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about 180 watts with nearly 80% efficiency. The design meets a 
missile environment specification with +1% voltage regulation. 
D.J.Truslove 


621.314.6 : 621.318.381 
‘ THE SUPPLY SYSTEM FOR THE MAGNET OF THE 

4689 PROTON SYNCHROTRON OF THE CERN IN GENEVA 
£.H.Ludwig, P.Rauhut, T.Wasserrab and R.Zwicky 
Brown Boveri Rev., Vol. 46, No. 6, 327-49 (June, 1959). 

In the 25 GeV CERN proton synchrotron, the energy required 
for energizing the magnet is obtained from a mechanical store in 
the form of rotating masses, to which it is returned when the mag- 
nets are de-energized. In accordance with operating requirements, 
the magnet current must be raised from zero to 6.4 KA in 1.1 s and 
reduced back to zero in 1 s, during which time the magnet voltage 
must be kept constant to within +0.2%. To control this exchange of 
energy a total of 24 grid-controlled mutators are employed. The 
peak power of 38.4 MW is supplied by a turbo~alternator driven by 
an induction motor. The speed of this motor is governed by an 
electronically controlled Scherbius set. This new system prevents 
the load surges from having any repercussions on the supply net- 
work, and it provides an average output of about 2.6 MW, for which 
the motor is dimensioned. The control equipment for the converter 
supplying the current is designed in such a manner that the load 
on the network remains uniform and free of surges and the magnet 
voltage is kept constant during the build-up of the field. 


621.314.63 : 621.375.3 
THE MAGNETIC RESET CONTROL OF SILICON 
4690 CONTROL RESTIFIERS. B.Berman. 
Semiconductor Prod., Vol. 3, No. 4, 33-9 (April, 1960). 

The reset scheme of control of self-saturating magnetic ampli- 
fiers offers advantages such as fast response and versatility of 
control signals. Either a.c. or d.c. may be used to control the 
reactor. When a reset-controlled saturable reactor is adapted to 
control the firing of a rectifier such as G.E. Type C35B or others 
of the same physical and electronic characteristic, a high power, 
high gain, fast response compact package is obtained, which has 
input—output characteristics largely independent of input line and 
frequency variations. The reactor output presents a steep wave 
front to the gate circuit of the controlled rectifier allowing precise 
determination of the firing angle. Wide range of control and high 
power amplification is an inherent feature of the package. Complete 
isolation is established between signal and power circuits. 


621.314.63 : 539.2 : 537.311 
INVERSION BEHAVIOUR OF SILICON RECTIFIERS IN 
4691 MOIST GASES. O.Funtsch. 
Z. Naturforsch., Vol. 15a, No. 2, 141-9 (Feb., 1960). In German. 
The leakage current in p—n silicon rectifiers in damp gases, 
attributed to the movement of ions of chemisorbed water molecules, 
is discussed. From equations derived and experimental data the 
probability of transformation from the state of physical adsorption 
to that of chemisorption is calculated. Adsorbed ammonia molecules 
increase the transformation probability w from 0.055 to 0.995. 
G.C.Williams 


621.314.63 : 621.335.22 
50 c/s ELECTRIC LOCOMOTIVES WITH SILICON RECTIFIERS. 
See Abstr. 4048 
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621.315.1 : 621.316.96 
DETERMINATION OF LIGHTNING RESPONSE OF 

4692 TRANSMISSION LINES BY MEANS OF GEOMETRICAL 
MODELS. F.A.Fisher, J.G.Anderson and J.H.Hagenguth. 

Trans Amer. Inst. Elect. Engrs III, Vol. 78, 1725-36 (1960) = Pwr 
Apparatus Syst., No. 46 (Feb., 1960). 

The voltages produced across the tower insulators of trans- 
mission lines struck by lightning can be determined both by measure - 
ments on geometrical models and by calculations. Measurements 
which were made on geometrical models of 345 kV transmission 
towers agree well with the calculations of Lundholm, Finn, and 
Price (See Abstr. 2909 of 1958). A simplified theory has been 





Abstr . 4693~—4700 


developed, using electromagnetic field concepts and the distributed 
constants of transmission lines, which explains the relationships 
between insulator voltages and lightning voltages and lightning stroke 
currents. This theory includes the effects of the magnetic field 
produced by the return stroke and the changing electric fields pro- 
duced by neutralization of the charged column of the leader. 


621.315.145 : 621.391.823 
RADIO INFLUENCE VOLTAGES CAUSED BY SURFACE 
4693 IMPERFECTIONS ON SINGLE AND BUNDLE CONDUC- 
TORS. T.W.Liao. 
Trans Amer. Inst. Elect. Engrs Ill, Vol. 78, 1038-46 (1959) = 
Pwr Apparatus Syst., No. 45 (Dec., 1959). 

A description is given of a laboratory setup to study r.i.v. 
characteristics of e.h.v. conductors with surface imperfections 
simulated by metal or dielectric point protrusions 0.0625 to 0.25 in. 
long, placed on conductors either individually or in a group at various 
locations. With this arrangement a conductor could be stressed up 
to a max. surface gradient equivalent to that obtained with a line-to- 
earth voltage of 500 kV in the field. Tests on single conductors 
0.5 to 2 in. dia. included investigations of the effects of conductor 
diameter and the height of the point protrusion on the radio noise 
generated. Curves were obtained for the various conductor dia- 
meters showing the variations with the height of the point protru- 
sion of (a) corona and noise inception voltage and (b) "critical" 
voltage (i.e. the value of the applied voltage at which r.n. readings 
increased suddenly by a factor of about 10°). The wet dielectric 
points appeared to behave in the manner of the metal points, whereas 
the dry points gave different results. Tests were performed on 1-, 
2-, 3-, and 4- conductor bundles consisting of 1 in. dia. subconduc - 
tors to investigate the dependence of the r.i.v. generated respectively 
by individual points and groups of points on (a) point location on the 
periphery of a subconductor (i.e. on the surface gradient and the 
gradient distribution in the vicinity of the subconductor) and (b) 
bundle configuration.. From this data the corona and noise incep- 
tion gradient for a given point imperfection could be studied. Using 
the same data plus gradient considerations, an attempt was also made 
to estimate the transmission voltages for 1-, 2-, 3-, and 4-conductor 
bundles for a comparative r.i. lateral profile. The result was checked 
with the Swedish 400 kV line. E.M.Dembinski 


621.315.17 
RADIO INTERFERENCE ATTENUATION ON ENER- 
4694 — GIZED HIGH-VOLTAGE TRANSMISSION LINES: 
MEASUREMENT AND APPLICATION. 
L.N.Stone, R.S.Gens and E.H.Gehrig. 
Trans Amer. Inst. Elect. Engrs II, Vol. 78, 1238-47 (1959) = Pwr 
Apparatus Syst., No. 45 (Dec., 1959). 

Results are reported of field tests on a 345 kV line, without an 
earth wire, energized at a reduced voltage. The r.f. noise-generators 
used were of a spark-gap type having a constant, high-energy output. 
The field-strength measurements were made at three frequencies, 
250, 830 and 2280 kc/s, using a number of meters of different 
response and aerial characteristics. Data on longitudinal attenuation 
rates, lateral field profiles, standing waves and background line- 
noise patterns were obtained. The longitudinal attenuation character- 
istics were analysed by considering two components (modes) of 
propagation, the phase-to-earth component and the phase-to-phase 
component, and compared with those by other investigators. 

Typical values obtained for the attenuation constants at 1 Mc/s for 
the two components were approximately 8 and 0.5 dB/mile. Based on 
the assumption that the additive effect of noise sources on trans- 
mission lines is similar to that established in laboratory tests for 
coincident sources (RIVio¢, = Vn RIVingiy, Where n is the number of 
sources), calculations were made to determine the cumulative 
additive effect of individual noise sources distributed at points along 
the line when applying the attenuation rates as determined from the 
field tests. E.M.Dembinski 


621.315.17 
OPERATING EXPERIENCE WITH THE FRENCH 
4695 380 kV SYSTEM IN THE PERIOD FROM THE 15th 
MARCH, 1958, TO THE 30th APRIL, 1959. L.Cabanes. 
Bull. Soc. Franc. Elect. (Ser. 8), Vol. 1, No. 1, 20-3 (Jan., 1960). 
In French. 

An account of the commissioning of the first French 380 kV 
transmission lines and the operating experience during its first 
year of service. Teething troubles are described with particular 
reference to the rapid automatic-reclosing of the circuit-breakers, 
the adjustment of operating voltages, and the operation of the 
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protective gear, and a complete fault analysis is given. The most 
troublesome mechanical parts of the transmission lines appear to 
be the spacers of the twin-conductor lines and it is suggested that 
in future large-diameter single cables might be used in preference 
to bundle conductors. H.Norel 


621.315.17 
SOME ASPECTS OF THE PLANNING OF A LARGE 
4696 OVERHEAD LINE RIVER CROSSING. H.H Muller. 
Elektr izit#tewirtschaft, Vol. 58, No. 21, 757-9 (Nov. 5, 1959). 
In German. 

Briefly describes studies and negotiations preceding the erec- 
tion of a 220 kV double-circuit crossing over the Lower Elbe re- 
quired in connection with a new power station near Stade for supply- 
ing Hamburg. The lattice towers 189 m high, carry 6 steel-aldrey 
line conductors and 2 earth wires. The main span is 1140 m. 
Further details and a description of the erection and operating ex- 
perience will be published later. A.P.Wilmshurst 


621.315.17 
STUDY OF THE CAUSE OF HIGH OVER-VOLTAGES DUE 

4697 TO EARTH FAULTS IN H.V. SYSTEMS WITH NEUTRALS 
EARTHED THROUGH ARC-SUPPRESSION COILS OR INSULATED. 
M.Erche. 

V.D.E. Fachber., Vol. 20, 52-60 (1958). In German. 

An earth fault on one phase not only raises the voltage of the 
sound-phase conductors to full line-voltage to earth but resonance 
may greatly increase the over-voltage even at points remote from 
the fault. The purpose of the study is to show what network con- 
figurations are likely to lead to such troubles so that dangerous 
over -voltages may be avoided. afSo components are used for the 
theoretical study. A.P.Wilmshurst 


621.315.2 
THE MECHANIZATION OF THE PREPARATION AND 
4698 THE APPLICATION OF PLASTICS IN THE CABLE 
INDUSTRY. F.Hassel. 
Dtsch. Elektrotech. (Elektrofertigung), Vol. 13, No. 2, 9-12 
(Feb., 1959). In German. 

Shows the gain in time and man-power to be obtained by the use 
of p.v.c. polyethylene cable-insulation instead of impregnated paper 
and lead sheathing. The type of machinery needed to ensure thorough 
mixing of the ingredients of plasticised p.v.c. is described and the 
author appeals to the cable industry to replace older equipment by 
such machinery in order to achieve efficient working and reliable 
products. K.W.Plessner 


621.315.2 
GASS-FILLED INTERNAL- PRESSURE CABLES WITH 
4699 CORRUGATED ALUMINIUM SHEATH. H.J.Heinemann. 
Elektrizit&tswirtschaft, Vol. 59, No. 8, 222-6 (April 20, 1960). 
In German. 
A general account of the design and characteristics of this type 
of cable and of its accessories. H.Norel 


621.315.2 
COST OPTIMIZATION OF CABLE INSTALLATIONS IN 
4700 HIGH VOLTAGE INDUSTRIAL SYSTEMS. 
F.W.Kloeppel and E.Wuttke. 
Elektrie, Vol. 13, No. 11,413-17(Nov., 1959). In German. 

The power losses in industrial networks represent up to 10% of 
total power supplied, which on national basis means losses of hun- 
dreds of megawatts, These losses can be of course reduced but only 
at an increased capital outlay. Considering technical and economic 
aspects of the problem, the authors produce cost equations, and 
expressions for optimum load and optimum loading efficiency of 
cables in relation to maximum load permitted by safety regulations. 
Sets of curves showing relations between cost, power transmitted 
and optimum efficiency for various sizes of single and three-core 
cables permit the establishment of preferred sizes. When a high 
working price/kwh is discovered an investigation of the optimum 
cost of the network should be made. Cables of small cross-section, 
particularly at lower voltages, have the lowest value of optimum- 
loading efficiency. W. J.Grek 


621.315.2 : 621.317.33 
TESTING OF CABLE INSULATION UNDER LOAD. 
See Abstr. 4060 





CABLES. 


621.315.21 


DIMENSIONING THE EARTH CONDUCTORS OF CABLES. 


4701 = W.Koch. 

Elektrizit#tswirtschaft, Vol. 59, No. 3, 74-6 (Feb. 5, 1960). 
In German. 

Although the V.D.E.Regulations require that the earth conductors 
of cables be dimensioned for the capacitive earth fault current only, 
it is occasionally required that the earth conductor should be able to 
carry the fault current flowing when a double earth fault occurs, 
even where the network neutral is not effectively earthed. The 
temperature rise of the earth conductor and the lead sheath is taken 
as the criterion for dimensioning the earthing system. The tempera- 
ture rise can be expressed as a function of current density and time 
and this function is plotted for copper, aluminium and lead. A 
number of examples of the application of the curves obtained is given. 

A.8.Hay 


621.315.221.8 
CONTINUOUS VULCANIZATION OF CABLES AND 
4702 CONDUCTORS. E.Rost. 
Elektrie, Vol. 13, No. 12, 95-7 (Dec., 1959). In German. 

Three out of the numerous methods of continuous vulcanization 
of rubber-covered cables, developed in recent years, are described 
in some detail; (1) steam-pressure-tube plant with double sealing 
system; (2) steam-pressure-tube plant with simple sealing system; 
(3) rubber mixture injection in fluid vulcanization medium. Tech- 
nical data is given of a steam-pressure-tube plant with simple 
sealing system. W.J.Grek 


621.315.232 
THERMAL ENVIRONMENTAL FACTORS AFFECTING 
4703. EXPOSED PIPE-TYPE CABLE. W.A.Tripp. 
Elect. Engng, Vol. 79, No. 2, 142-5 (Feb., 1960). 

A heat balance equation for a 69 kV, 3 ph. cable installed in a 
steel pipe is derived. Heat input terms account for circuit losses 
(i.e. in conductors, dielectric and sheath) and for absorption from the 
sun. The maximum power input from the sun is calculated to be 2.5 
times that due to circuit losses and causes a temperature rise in 
the conductors of the order of 15°C. Radiation and convection account 
for the heat loss. The equation confirms the temperature criterion 
used in the design of the cable and recommendations for the protec- 
tion of such cables from the sun and for their best geographical 
orientation are given. T.R.Foord 


621.315.235 
SOIL CLASSIFICATION FOR CABLE ENGINEERS — 
4704 ~—-E.R.A. SIMPLIFIED SYSTEM. M.J.Vanner. 
Rep. Brit. Elect. Res. Assoc., Rep. F/T198, 12 pp. (1960). 

An extremely simple system of soil classification for use in 
the field is proposed. It is based on visual inspection of the soil, 
combined with the determination of certain soil properties by 
manipulating the samples in the hand. It saves time and expense 
when compared with the rigorous civil engineering classifications 
which require laboratory tests. A carefully controlled trial of the 
system has shown that it provides a valid method of classifying and 
identifying those types of soil of interest to cable engineers into 
broad divisions determined by the basic structure of the soil. 


621.315.28 
4705 LOCATING ELECTRIC CABLES UNDER WATER. 
E.C. Wadlow. 
Engineer, Vol. 209, 524-6 (March 25, 1960). 
Two methods are available for determining the plan location 
and depth of a.d.c. energized cable under water. The first, using 
a compass needle, is most applicable when the cable lies more or 
less in the direction of the magnetic meridian. The second, using 
a dip needle, is most applicable when the cable lies more or less 
at right angles to the meridian. Over a fair range of cable orienta- 
tions it is possible to employ both methods, when one may be used 
as a check on the other. The general principles on which the 
methods are based are briefly considered. 
Central Electricity Generating Board Digest 





INSULATORS 


Abstr. 4701—4711 


INSULATORS 


SUPPORTS . CONNECTIONS 
(See also Insulating Materials) 


621.315.62 
POTENTIAL CONTROL OF H.V. INSULATORS BY 
4706 MEANS OF SEMICONDUCTING GLAZE. J.Streng. 
Elektrie, Vol. 14, No. 2, 55-6 (Feb., 1960). In German. 

Results are described of tests on h.v. insulators covered with semi- 
conducting glaze which show that an alkali-free glaze is less suscept- 
ible to electrolytic corrosion and that electrostatic discharges may 
be reduced by covering in a suitable way the surface of the insulators 
with semiconducting glaze. A.Karisbad 


621.315.62 : 621.316.923 
THE PROTECTION OF 11kV AND 33kV LINE INSULA- 
4707 TORS FROM DAMAGE BY POWER ARCS. 
A.E.Guile and 8.F.Mehta. 
Rep. Brit. Elect. Res. Assoc., Rep. O/T23, 12 pp. (1958). 

Describes the third stage in an experimental investigation into 
the effects of power-follow-through arcs on high-voltage insulators 
and the protection given by arc fittings. For previous stages, see 
Abstr. 6138 of 1959; 100 of 1960. The present report describes 
tests made on various types of pin, post and disk insulators for 11 
and 33kV systems and on 33kV bushings fitted with duplex gaps. The 
tests show the conditions under which damage can occur and the ways 
in which protection can be given, so that they provide information 
which can be applied to larger insulators of similar types. An appen- 
dix deals with the current magnitude and duration at which toughened 
glass disks were found to fracture, and with the burning away of 
arcing horns. 


621.315.65 
CORONA INVESTIGATIONS ON FITTINGS FOR 110 kV 
4708 §=LINES. K.W.Baer. 
Elektrizit&tswirtschaft, Vol. 59, No. 5, 128-30 (March 5, 1960). 
In German. 

Corona inception voltage and RI voltage were measured on 
existing types of tension and suspension conductor-clamps, a four- 
point arcing-horn, and an arcing-ring. Improved characteristics were 
obtained with modified fittings having rounded edges and spheres placed 
on the tips of horns. The dependence of corona inception and RI voit- 
age on the sphere diameter was investigated and indicated on a graph. 

E.M.Dembinski 


621.315.65 
CONDUCTOR SAG AND TENSION IN OUTDOOR 

4709 SWITCHGEAR. G.Freudenberger. 
Elektrizitdtswirtschaft, Vol. 58, No. 23, 809-14 (Dec. 5, 1959). 

In German. 

Because of the short spans the usual formulae for sag and 
tension give inaccurate results, these being affected by misalign- 
ment of insulator strings, bending of gantries and bolts and the 
weight of droppers and jumpers. Formulae are developed whereby 
account can be taken of these factors. A.P .Wilmshurat 


621.315.66 : 621.396.67 
om THE WIND-INDUCED VIBRATION OF GUYED AND 
4710 SELF-SUPPORTING CYLINDRICAL COLUMNS. 
A.G.Davenport. 
Trans Engng Inst. Canada, Vol. 3, No. 4, 119-41 (Dec., 1959). 
Discusses some of the aerodymanic and mechanical aspects of 
the severe wind -induced oscillations which sometimes endanger 
tall cylindrical structures such as industrial stacks and aerial 
towers. 


621.315.668.323 
APPLICATION OF GUY-WIRE-SUPPORTED TOWERS 
4711 ON FINNISH POWER LINES. L.Haro and K.Heikkilil. 
Kraft o. Ljus, Vol. 33, No. 4, 92-5 (April, 1960). In Swedish. 
Satisfactory performance of the first guy-wire-supported towers 
on the 57 km 110kV line installed between Helsinki and Virkby in 
1929 led to their later adoption on the Finnish 220kV transmission 
system and more recently on the 400kV 380km line between 
Petiijiiskoski and Alajirvi in N.Finland. The towers are of 60° angle 
steel and the guys of 2 x 135mm” St 130 steel. Methods of assembly 
are described and illustrated. The chief advantages of guyed towers 





Abstr. 4712—4721 


are that few manufactured parts are required, components are easily 
transported, and their high mechanical elasticity reduces stresses in 
case of line breakages. G.N.J.Beck 


621.315.68 
CLAMPED CONNECTION OF OUTLET CABLES TO THE 
4712 BUSBARS IN 110-kV SWITCHGEAR. 
Elektrie, Vol. 14, No. 1, 27-8 (Jan., 1960). In German. 

The connection is made by compressing (at 260 atmospheres) 
cylindrical sheaths on to twin, stranded-aluminium, bus conductors. 
A short stranded conductor is welded to the outside of each sheath 
and the outlet cable is joined to these conductors at a terminal block. 
Illustrations are given. T.R.Foord 


621.315.682 
; BOLTED JOINTS OF COPPER—ALUMINIUM. 
4713 -¥_P.Golubeva. 
Elekt. Stantsii, 1958, No. 12, 42-8 (Dec.). In Russian. 

States that in recent times there has been a tendency to depart 
from bolted connections in favour of welded or pressure joints. This 
has resulted from the need to avoid corrosion due to electrochemical 
potentials by the failure of the bolts under short-circuit conditions. 
In order to overcome these difficulties and because of its cheapness, 
investigations and experiments were carried out with bolted connec- 
tions. It was found that bolted connections were satisfactory pro- 
vided certain precautions were taken. Amongst those were selection 
of a suitable size of bolt and type of spring-washer to ensure that 
the pressure on the aluminium can be controlled. It is also recom- 
mended that the extremities of the busbars are either coated with 
graphite or protected against corrosion by copper -plating on zinc. 
The experiments performed, and results obtained under various 
conditions, are tabulated and explained in detail. J.8.Wilson 


621.315.683 : 621.316.35 
JOINTS IN ALUMINIUM AND ALUMINIUM ALLOY 
4714 BUSBARS. A.P.Singh. 
Rep. Brit. Elect. Res. Assoc., Rep. Z/T118, 16 pp. (1959). 

Variation in contact resistance with contact pressure was 
examined. Various surface preparations were used, including 
abrasion under petroleum jelly, tinning, silver plating and coating 
with patented jointing compounds. The effect of temperature on 
joint resistance was also examined. Copper busbar joints were 
examined mainly to act as a standard of reference for the aluminium 
bars. It was found that other things being equal, rolled-aluminium 
bars gave a lower joint resistance than extruded bars and the 
majority of the experiments were carried out with them. 


DISTRIBUTION . INSTALLATIONS 


621.316.11 : 681.142 
_ INVESTIGATIONS USING THE TABLELEC (BRUSSELS) 
4715 A.C. NETWORK ANALYSER FOR THE AMSTERDAM 
SUPPLY AUTHORITY. J.Wijmans. 
Electrotechniek, Vol. 38, No. 6, 169-76 (March 17, 1960). In Dutch. 
The Amsterdam supply authority owns two stations, Hemweg 
and Noord. On erection of a 150 kV transformer substation at 
Hemweg it will be possible to connect the two power stations via 
50 kV cables and via a 150 kV network. The permissible s.c. power 
of the 50 kV busbars will then be exceeded, making it necessary to 
split them into two or more sections to be linked via 150 kV busbars. 
This gives rise to the following problems which had to be investi- 
gated with the network analyser: (1) short-circuit conditions; 
(2) load flow and voltage regulation for normal and emergency con- 
ditions; (3) transient stability study to determine the max. permiss- 
ible duration of fault. The results of two cases of load flow and two 
of transient stability are given in detail. When 3 ph. short-circuit 
occurs very near to the busbar, the losses in the generator and step- 
up transformer significantly affect the critica] clearing time. This 
time may be 0.3 sec under severe conditions. G.N.J.Beck 


621.316.11 : 681.142 
A GENERAL METHOD OF DIGITAL NETWORK 
4716 ANALYSIS PARTICULARLY SUITABLE FOR USE WITH 
LOW-SPEED COMPUTERS. M.N-John. 
Proc. Instn Elect. Engrs, Paper 3259S, publ. May, 1960. 14 pp. 
To be republished in Vol. 108A (1961) 


DISTRIBUTION 


August 1960 


The concept of digital solutions of many of the network analysis 
problems associated with the design and operation of electrical 
power systems is now generally appreciated. There is, however, 
little indication of an increasing routine use of such methods in the 
United Kingdom, although many types of digital computer are now 
available. It is suggested that this is partly due to the fact that 
most of the existing programmes in this field employ techniques 
which have been prepared by skilled programmers for use with 
large high-speed computers, and digital analyses consequently tend 
to be restricted to the realm of special studies at computing centres 
The paper describes the network theory, programme details and 
application of a general method of digital network analysis particu- 
larly suitable for use with low-speed computers. The method has 
been proved using both high- and lower-speed computers and the 
results of sample load-flow and short-circuit studies are discussed. 


621.316.17 : 676.1 
PULP TO PAPER. Il. POWER HOUSE EXTENSIONS 
4717 = AND CONTAINERS FACTORY. 
Elect. Times, Vol. 137, 125-8 (Jan. 28, 1960). 

For Part I, see Abstr. 2787 of 1960. A description is given of 
the new substation and the power house with its switchgear and 
auxiliaries, including a schematic diagram of the distribution systein. 
The new plant includes a fibre-containers factory and a corrugating 
machine. R.G.Jakeiman 


621.316.17 

8 ALTERNATING CURRENT AUXILIARIES ON BOARD 

4716 SHIP. H.B.Hughes. 
Elect. J., Vol. 137, No. 14, 557-9 (April 7, 1960). 

Expected savings in first cost by the use of a.c. in place of d.c. 
have not been realised to date for small vessels, though it is about 
10% for large passenger ships. Advantages and drawbacks of each 
system are discussed with reference to winches, speed controls, 
high kVA loading on starting large a.c. auxiliaries, diversity factor, 
alternator reaction and voltage, breaker and fuse protection. 

H.F .Hunt 


621.316.17 : 681.142 
THE DESIGN OF HOUSING-ESTATE DISTRIBUTION 
4719 SYSTEMS USING A DIGITAL COMPUTER. 
R.L.Grimsdale and P.H.Sinclare. 
Proc. Instn Elect. Engrs, Paper 3131 S, publ. Nov., 1959 (Vol. 107 A, 
295-305, 314-19, June, 1960). 
Republication, with discussion, of the paper already abstracted 

as Abstr. 107 of 1960. 


621.316.35 
HEAVY-CURRENT BUSBARS. 
4720 H.Niemiaho. 
Kraft o. Ljus, Vol. 33, No. 4, 77-83 (April, 1960). In Swedish. 
Design data are given for determining the cross-section of 

heavy-current busbars with regard to cooling and mutual spacing. 
Annual costs are given by the formula K = k(a + b)So/S where k is 
a factor covering depreciation, So= initial current density, S the 
steady current density, a = cost of fittings and assembly, b = price 
of material. Rules are given for busbars for a.c., flat busbar a.c. 
resistance being shown for various cross-sections and also as a 
function of frequency for various busbar spacings. Possible 
arrangements for 26cm” a.c. busbars and their relative current- 
carrying capacities are illustrated. It is shown that arranging two 
pairs of flat busbars in parallel, one vertically above the other, 
gives 1.57 times the current-carrying capacity obtained when the 
four are set in a parallel row. The use of two C-shaped bars to 
form a cylinder with central air channel is shown to be advantageous 

G.N.J.Beck 


621,316.35 
THE DESIGN AND PROTECTION OF BUSBARS AND 
4721 CONNECTIONS ASSOCIATED WITH MOTOR CONTROL 
EQUIPMENT. E.Dring. 
L.S.E. Engng Bull., Vol. 5, No. 4-5, 1-7 (April, 1960). 
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621.316.5 
aks ON TESTS WITH SHORT-CIRCUIT ARCS IN OPEN 
4722 SWITCHING STATIONS. F.So nmerlatte. 
Dtsch. Elektrotech. (Elektrofertigung), Vol. 13, No. 2, 13-14 (Feb., 
1959). In German. 


Following suggestions for arc-over tests |Dtsch. Elektrotech. 
(Elektrofertigung), Vol. 12, No. 10, 90-2 (Oct., 1958)] some experi- 
nents were carried out on the propagation of a short-circuit arc 
in open or semi-enclosed switchboards. Little factual information 
is given and doubts are expressed concerning possible conclusions 
from these tests. 


P.Linton 


621.316.5 
AUTO-RECLOSING TECHNIQUES. 
4723 A.Salzmann. 
Elect. Times, Vol. 137, 681-5 (April 28, 1960). 

The application of auto-reclosing techniques to power trans- 
mission systems is reviewed. The use of auto-reclosers in radial 
networks, ring mains and meshed networks, and interconnected 
power systems supplied from different generating stations is exa- 
mined. Eight references. 

Central Electricity Generating Board Digest 


621.316.5 
OPEN, MEDIUM-VOLTAGE SWITCHGEAR OF RANGE 
4724 10 PARTICULARLY FOR USE IN POWER STATIONS. 
G.Kloss. 
Elektrie, Vol. 14, No. 1, 22-5 (Jan., 1960). In German 
Important changes in the design and construction of this range 
of switchgear, which had remained unchanged for 20 years, are de- 
scribed. Simplified unit construction, new production methods and 
centralized manufacture have lead to considerable reductions in 
mass, space, assembly time and cost. Possible future improve- 
ments, such as the use of epoxy-resin insulation, are also discussed. 
T.R. Foord 


621.316.5 
: TESTS FOR SWITCHING DUTY ON FIREDAMP- AND 
4725 EXPLOSION-PROOF LOW-VOLTAGE SWITCHING 
APPARATUS. W.Fischer. 
Elektrie, Vol. 14, No. 4, 110-12 (April, 1960). In German. 
An investigation into the correlation of the requirements of the 
German Rules VDE 0660 and VDE 0170/0171. R.G.Jakeman 


621.316.5 

4726 SWITCHING TRANSIENTS MEASURED ON THE LIVE 

132kV SYSTEM. J.S.Vosper. 
Rep. Brit. Elect. Res. Assoc., Rep. G/T319, 17 pp.(1959). 

Results are given of measurements of transient voltages associa- 
ted with the interruption of short-circuit currents during the series 
of tests made at the 132kV substation at Cliff Quay in August, 1956. 
Important details of the 50c/s recovery voltage waveform are dis- 
cussed in relation to their effect on estimates of restriking voltage 
characteristics in certain cases. The method of representation on 
the E.R.A. network analyser is described and the agreement between 
live test and analyser results is indicated. 


621.316.5 

4727 ARC EXTINCTION AND RECOVERY VOLTAGE IN 

LOW-VOLTAGE SYSTEMS. A.Eidinger. 
V.D.E. Fachber., Vol. 20, 68-72 (1958). In German. 

L.V. switching differs from the h.v. case by the absence of an 
extinction fluid (coolant) and a high natural frequency. Details of 
the arc~extinction process and possible circuit arrangements for 
s.c. tests are discussed. A separate contribution explains the im- 
portant differences between such synthetic circuits and an actual 
motor. P. Linton 


621.316.5.066.6 
WEAR OF CONTACT MATERIALS IN L.V. OIL- 

4726 IMMERSED CONTACT-BREAKERS. 
£.Naidenow and G.Hoffrichter . 
Elektrie, Vol. 14, No. 2, 73-4 (Feb., 1960). In German. 

Eight materials were compared as contacts opening 60 A, 220 V 
at a rate of 1300 operations an hour. Both contacts were weighed 
at intervals of 2 x 10* operations, and wear noted both as loss of 
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Abstr. 4722—4734 


weight and of volume. Electrolytic copper and copper -impregnated 
tungsten showed the least wear, with little to choose between them. 

Brass was the worst, with W~Cu, W~Ag, Ag-~CdO, Ag—Ni sintered 
materials having intermediate amounts of wear 1.D.L.Ball 


621.316.54 

w STANDARDIZATION OF CONTACT-SPRING SETS AND 

4729 TUMBLER SWITCHES. 0.Gtinther. 
Nachrichtentechnik, Vol. 10, No. 3, 127-30 (March, 1969). 
In German. 

The numerous variables applying in multiple -contact switches 
are pointed out. The principles and build-up of the coding employed 
for specifying such switches are given and the graphical symbols to 
indicate the functioning of the switches shown. In the case of switch 
combinations of frequent use a simplified coding has been evolved. 

H.G.M.Spratt 


621.316.545 
ARC TESTS ON OPEN-TYPE SWITCHGEAR CELLS. 
4730 A.Mayer. 
Brown Boveri Rev., Vol. 46, No. 9, 507-24 (Sept., 1959). 

Arc tests were carried out on open-type switchgear cells to 
determine the effects of short-circuit arcs on the cells and their 
surroundings. A series of experiments performed on 10 and 30 kV 
cells is described. The effects of short-circuit arcs are described, 
and suggestions made regarding the most important measures to be 
taken to afford protection against arcs. 


621.316.57 
A NEW METHOD OF TESTING THE INTERRUPTING 
4731 CAPACITY OF HIGH-VOLTAGE CIRCUIT -BREAKERS 
A.1.Balakin. 
Elektrichestvo, 1960, No. 1, 43-7 (Jan.). In Russian 
A characteristic feature of all systems for testing the inter- 
rupting capacity of circuit-breakers is the presence of two loops 
the current loop and the recovery voltage loop. This involves cer - 
tain difficulties, e.g. synchronization of these loops, and a new testing 
method is suggested, in which the energy source for the recovery 
voltage loop is formed from the energy sources of the current loop 
A description is given of the operation of the new system and the re- 
sults of a test reviewed. 
Associated Electrical Industries (Manchester) 


621.316.57 
4732 H.V. SWITCHING PANELS WITH PHASE SEPARATION 
’ AND WITHOUT ISOLATORS. W.Heilmann 

Elektrizitatswirtschaft, Vol. 59, No. 8, 219-22 (April 20, 1960) 
In German 

General account of metal energy switchgear using pull-out 
circuit breakers so as to avoid the necessity for separate isolators 
A novel method of supporting the phases in a small space is des- 
cribed H .Norel 


621.316.57 
e THE POSSIBLE USES OF AND THE OPERATIONAL 
4733 STRESSES ON INDOOR LOAD BREAKING ISOLATORS 
IN MEDIUM VOLTAGE NETWORKS. H.Feindt. 
Elektrizit&tswirtschaft, Vol. 59, No. 8, 227-30 (April 20, 1960) 
In German. 

The successful development of load-breaking fused isolators 
with or without over-current relay has opened up a wide field of 
application for this type of equipment, the more so as overhauls are 
required only after a very large number of fault-switching opera- 
tions. The operational stresses on such isolators in various posi- 
tions in m.v. networks are discussed with the aid of oscillograms 

H.Norel 


$21.315.57 
s DEMANDS ON SWITCHGEAR DUE TO REMOTE SHORT 
4734 CIRCUITS. H.Schulze 
Elektrie, Vol. 14, No. 1, 30-2 (Jan., 1960). In German 
The oscillatory voltage across the contacts of a circuit-breaker 
after extinction of the arc is frequently assumed to be at the natural 
frequency of the network remaining connected to the supply. This is 
valid for short citcuits near the switch. Following Pouard (Abstr 
748 of 1959) it is shown that when the short circuit is remote from 
the switch the resultant voltage across the contacts is the difference 
of oscillatory voltages due to the supply and load networks respect - 
ively. Formulae for the initial rate of rise and for the amplitude of 
the first peak of the resultant voltage for 1-ph.and 3-ph. circuits are 





Abstr. 4735—4744 


derived. A"severity factor" is proposed which leads to a criterion 

giving two values of distance for a short circuit from the switch, 

between which excessive overvoltages are likely to occur. 
T.R.Foord 


621.316.57 : 621.387 
THE REIGNITION VOLTAGE CHARACTERISTICS OF FREELY 
RECOVERING ARCS. See Abstr. 4359 


REGULATION 


621.316.71 : 621.313.3 
THE CONTROL SYSTEM FOR THE CERN MOTOR— 
4735 GENERATOR SET. K.Rollig. 
Brown Boveri Rev., Vol. 46, No. 6, 356-62 (June, 1959). 

Describes the control system which is used with the motor— 
generator and associated Scherbius set employed for feeding the 
magnet of the CERN proton synchrotron. The effect of the special 
operating conditions on the nature and speed of control, the dynamic 
response of the cascade and the duties of the various control circuits 
are dealt with. 


621.316.71 
ELECTRICAL CONTROL SYSTEMS IN HEAVY 

4736 INDUSTRY (PARTICULARLY IN STEEL MILLS). 
H.8.Brown and J.C.Christie. 
Trans S.African Inst. Elect. Engrs, Vol. 50, Pt 12, 294-316 
(Dec., 1959). 

The basic objects underlying control system design are defined. 
The historical background is covered briefly and this leads on to the 
principles of feedback control system design. A description is given 
of the types of power sources, components and control schemes 
found in heavy industry, reference being made to the means of attain- 
ing the required performance. Both static and rotary equipment are 
considered. The fundamental chain of command and control is then 
described, this being linked to the theme of fundamental control and 
the developments of the present and not too far distant future where 
the operator is moved further and further back in the control chain. 
This covers the storage, sequencing and measuring equipment which 
is used for this purpose. It is concluded that the trend towards com- 
pletely controlled processes will continue. Systems will be developed 
which are sufficiently reliable and economic but their adoption will 
depend to a large extent on the close co-operation of designer and 
user. 


621.316.717 : 621.313.322 
QUICK STARTING OF 34 MW TURBO-ALTERNATOR 
4737 = AT STEPNEY. 
F.E.A.Rea, P.R.Caister and 8.W.T.Brock. 
Engineer, Vol. 209, 521-4 (March 25, 1960). 

The procedure worked out at Stepney power station, based on 
experiments in 1958 on a 34 MW set that was installed there in 1940 
is described. As a result of these experiments, routine running-up 
times from "cold" were reduced by 66 per cent (to thirty to forty- 
five minutes) and 30 MW loading was achieved within one hour of 
synchronizing. 


621.316.718 : 621.318.435.3 
TRANSDUCTOR CONTROL AND REGULATING CIR- 


4738 CUTTS IN MARINE ELECTRICAL ENGINEERING. 


.G.Mitt., Vol. 49, No. 10-11, 593-8 (Oct., - Nov., 1959). 
German. 
Photographs and block are given for control circuits 
connected to the main Diesel-electric drive, deck auxiliaries and 
rudder motor. 8.C.Dunn 


621.316.718.1 : 621.335.2 
THE TRANSDUCTOR CONTROL OF RECTIFIER- 
4739 LOCOMOTIVES FOR THE BRAUNKOHLEN-TAGEBAU. 
K.H.Bezold and W.Jentsch. 
A.E.G. Mitt., Vol. 49, No. 10-11, 588-92 (Oct.-Nov., 1959). 
In German. 

The primary supply is 6 kV at 50 c/s and conversion is by 
mercury-vapour rectifier. Three separate block diagrams are given 
showing the relative interconnection of control circuit and power 
circuit under conditions of running light forwards, braking and load- 
hauling. This type of locomotive is operated 24 hr per day. 

8.C.Dunn 
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621.316.718.1 : 621.34 
A VARIABLE-SPEED REVERSIBLE DRIVE USING AN 
4740 INDUCTION MOTOR. 
G.Hausen, P.P.Biringer and G.R.Slemon. 
Trans Amer. Inst. Elect. Engrs Ill, Vol. 78, 1549-54 (1960) = Pwr 
Apparatus Syst., No. 46 (Feb., 1960). 

Describes a drive in which a wound-rotor induction motor is 
supplied through a static—magnetic power modulator. The drive 
provides accurate, continuously variable control of speed at any 
setting up to synchronous speed in either direction of rotation. 
Other features of the drive are low-speed regulation, provision for 
acceleration and braking at controlled torque, with nearly linear 
transient response, low cost, and high reliability. 


621.316.719.3 : 621.337.52 
THE TRANSDUCTOR-CONTROLLED RESISTANCE- 
4741 BRAKE OF THE E50 ELECTRIC LOCOMOTIVE. 
H.C.Heinzerling. 
A.E.G. Mitt., Vol. 49, No. 10-11, 581-7 (Oct.-Nov., 1959). In German. 
There are six drive motors. Under braking conditions five of 
them are connected in series with both braking resistance and com- 
pounding resistance. The sixth motor is connected so that its arm- 
ature circuit feeds the five remaining fields; under these conditions 
a power of 1100 kW must be dissipated. The heart of the control 
system is a voltage regulator which prevents the braking resistance 
from being overloaded. It is interesting that three stages of mag- 
netic amplification are used with a supply frequency of only 168 c/s. 
8.C.Dunn 


621.316.72 
MAINS DERIVED A.C. AND D.C. CONSTANT VOLTAGE 

4742 AND CONSTANT CURRENT SOURCES. Il. APPARATUS 
WITH VERY SMALL DRIFT. R.Stenzel. 

Arch. tech. Messen, No. 287 (Ref. Z 40-4), 259-60 (Dec., 1959). 
In German. 

(See Abstr. 2059, 1288 of 1960). Few of the familiar reference 
standards will guarantee long-term constancy, e.g. over a period of 
a year, better than +10". One capable of maintaining a constancy of 
about +10~° is the field of a permanent magnet which is included as 
part of an astatic meter movement. In one application of the tech- 
nique a dynamometer movement and a moving-coil movement are 
mounted with opposing torques on the same spindle. The permanent 
magnet of the moving-coil movement acts as the reference standard 
and the current to be maintained constant flows through all three 
coils. The spindle also carries a vane whose movement, resulting 
from a current change, affects the field of a local oscillator which 
in turn is used to provide the requisite correcting control to maintain 
the current constant. H.G.M.Spratt 


621.316.72 : 621.313.322-81 
REGULATION OF LARGE TURBO-ALTERNATORS. 
4743 H. jdt. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 7, 240-6 (March 28, 1960). 
In German. 

The automatic voltage control of large turbo-alternators is 
briefly discussed with special reference to transient response and 
stability. The application and operation of various excitation sys- 
tems and automatic voltage regulators is described with the help of 
circuit diagrams and oscillograms. Fast-acting electromechanical 
regulators are said to be quite suitable for outputs up to 60 MVA and 
with certain refinements, for outputs up to 200 MVA. A number of 
alternative types are however used increasingly, especially for the 
larger outputs. These include magnetic amplifier regulators with 
series exciters or with booster control and transistor regulators. 
Rectifier excitation systems without commutators and brushless 
types are also described. There is a brief note on the starting and 
control of two-pole synchronous condensers. H.Sterling 


621.316.721 : 628.971 
CURRENT REGULATORS FOR AIRFIELD LIGHTING 
4744 INSTALLATIONS. A.Korbel. 
A.EG. Mitt., Vol. 49, No. 10-11, 576-80 (Oct.-Nov., 1959). 
In German. 

The special conditions of an airfield require that the runway 
lighting system consist of a large number of lamps connected in 
series along the length of the taxi-way. To reduce the total voltage 
required, each lamp is individually coupled into the system by means 
of its own current transformer. It is also required that the illumi- 
nation be adjustable in five distinct stages, each stage being stable 
to within a few percent. An important requirement is that if up to 
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two-thirds of the lamps be inoperative for some reason, the system 
remains effective. The mains voltage may vary + 15% in its nominal 
value and also suffer a further + 10% in the way of fluctuation. The 
ambient temperature may vary between —40 and +50°C. A simplified 
block diagram of a system sat‘sfying these conditions is shown and 
also a performance curve. 8.C.Dunn 


621.316.722 
APPLICATION OF THE METHOD OF FLOW DIAGRAMS 


4745 TO THE STUDY OF STABILIZED POWER SUPPLIES. 


E.Cassignol and J.Lagasse. 
(Paris), Vol. 250, No. 17, 2856-8 (April 25, 1960). 


C.R. Acad. Sci. 
In French. 
From schematic diagrams of series and parallel stabilizers, 
flow diagrams are derived. These may be made identical by simpli- 
fication, thus demonstrating the equivalence of the two forms. The 
method is extended to the problem of a stabilizer with a wide range 
of output voltage. W.G.Stripp 


621.316.722 : 621.314.2 
THE TECHNOLOGY OF APPARATUS FOR TRANS- 
4746 FORMER REGULATION. H.C.Dittberner. 
Elektrotech. Z (E.T.Z.) A, Vol. 81, No. 7, 269-74 (March 28, 1960). 
In German. 

After a description of the action of the on-load tap-changer, the 
usual methods of actuation are described and illustrated: Ferraris 
and moving-coil movements; chopper-bar action; transductor. 

A bibliography is added. R.G.Jakeman 


621.316.722 : 621.387 
THE CORONA DISCHARGE AND ITS APPLICATION TO VOLTAGE 
STABILIZATION. See Abstr. 4365 


621.316.722.1 
A STABILIZED AND PROGRAMME-CONTROLLED 
4747 POWER SUPPLY USING POSITIVE FEEDBACK. 
M.Pacak. 
Electronic Engng, Vol. 32, 372-3 (June, 1960). 

A stabilized power supply for a mass-spectrometer magnet is 
described. The output is continuously variable from 3 to 800V or it 
may be programme-controlled by means of an RC device. Positive 
feedback is used in the amplifier of the stabilizer. 


621.316.728 : 537.534 
TRANSISTORIZED POWER SUPPLIES FOR A MASS 

4748 SPECTROMETER. R.D.Russell and F.Kollar. 
Canad.J.Phys., Vol. 38, No. 5, 616-23 (May, 19690). 

While a mass spectrometer itself may require afew hundred watts 
of regulated power for the magnet and only a few watts of regulated 
power for all other purposes, the regulating supplies often dissipate 
kilowatts. The construction of more efficient supplies using transis- 
tors and magnetic amplifiers results in substantial savings in the 
physical size of the supplies, the cost of their component parts, and 
the effort required for maintenance. Circuits and descriptions are 
presented for a magnet current power supply and a filament emission 
control that have been used in the mass spectrometer built recently 
at this laboratory. These illustrate the simplicity possible with 
transistor-regulated supplies, as well as the savings mentioned above. 
The mass spectrometer is a 12-in. radius 90° instrument used at mass 
250 with a 5000V accelerating voltage. The magnet, which supplies 
a field of more than 5000G over an area of 800 cm’ and across a gap 
of 1.9cm, and which weighs three quarters of a ton, is supplied from 
a regulated supply dissipating about 50W. The filament emission 
control takes about 30 W from the mains. 


621.316.728 : 621.313.322 
MEANING AND DEFINITION OF RESPONSE SPEED OF 

4749 EXCITATION OF EXCITER SYSTEMS. K.Bonfert. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 7, 246-62 (March 28, 1960). 
In German. 

Emphasises the need for fast response in exciter systems of 
large synchronous generators. This is particularly important in 
stable operation of parallel systems under transient load or fault 
conditions. Control equations are derived and oscillograms ob- 
tained on simulated networks are shown. The existing definitions 
and measurements of the exciter response are considered unsatis- 
factory in that they describe the overall response at no load. At full 
load they are sufficiently accurate for compensated exciters but not 
for uncompensated. For a better understanding of the feedback sys- 
tem the mean time-constant and the ceilifig voltage of the exciter 
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as well as the transient behaviour of the controller and amplifier 
should be stated under norma! operating conditions. 
Z.A.A.Krajewski 


621.316.7286 
RECOVERY OF SLIP POWER IN VARIABLE-SPEED 
4750 A.C. DRIVES. 
Engineer, Vol. 209, 529 (March 25, 1960). 

A brief description of a scheme for converting the slip power 
into useful energy. The basis is to use silicon power rectifiers to 
rectify the rotor current and to apply the resulting d.c. toa d.c. 
motor, either coupled to the main shaft or coupled to an induction 
generator which returns power to the stator. Speed regulation is 
obtained by regulating the field current of the d.c. motor which is 
excited from an auxiliary rectifier. Typical efficiency curves for 
a 1000 h.p. fan drive are given. R.G.Jakeman 


621.316.728 : 621.311.21 
4751 AUTOMATIC REGULATION OF HYDRAULIC POWER 
STATIONS. S.Marko 

Energetika (Prague), Vol. 10, No. 3, 165-8 (1960). In Slovak 

Based on the assumption that the station is part of a system with 
automatic frequency control. Various methods of power control and 
load distribution, passive and active, are described and discussed. 

N.Klein 


621.316.728 : 621.311.21 
REGULATION OF WATER POWER STATIONS IN A GRD. 
See Abstr. 4614 


621.316.728 : 621.311.161 
CONTROL OF INTERCONNECTED NETWORKS. See Abstr.4612 


621.316.728 ; 621.311.161 
SUPPLY OF A LARGE INTERCONNECTED MEDIUM-VOLTAGE 
SYSTEM WITH SOUND FREQUENCY ENERGY. See Abstr. 4610 


621.316.728 : 621.311.161 
INSTRUMENTATION PROBLEMS IN THE REGULATION OF 
INTERCONNECTED SYSTEMS. See Abstr. 4608 


621.316.728 : 621.311.153.2 
BASIC PROBLEMS OF VOLTAGE AND REACTIVE POWER 
REGULATION. See Abstr. 4606 


621.316.728 : 621.311.153.3 
SYMMETRICAL COMPONENT APPROACH TO LOAD 
BALANCING. See Abstr. 4604 


621.316.728 : 621.311.153.2 
USE OF STEAM POWER STATIONS IN SYSTEM OPERATION 
AS A PROBLEM IN REGULATION TECHNIQUE. See Abstr. 4605 
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621.316.923.2 
MODERN HIGH- VOLTAGE HIGH-RUPTURING-CAPA- 
4752 CITY FUSES. H.Feindt. 
Elektrotech. Z. (E.T.Z.) B, Vol. 12, No. 2, 29-33 (Jan. 25, 1960). 
In German. 

The fuse insert consists of a ceramic carrier whose transverse 
section is a 5-pointed star. The fusible silver strip is wound into 
grooves along the edges of the carrier and the whole is contained in 
an outer tube filled with a granular extinction medium. The five 
separate chambers ensure even distribution of the interruption fun- 
ction. Details of sizes and rating are given. P. Linton 


621.316.923.2 
4753 AN ANALYTICAL METHOD FOR PREDICTING THE * 
PERFORMANCE OF SEMI-ENCLOSED FUSES. 

C.Adamson and M.Viseshakul. 
Proc. Instn Elect. Engrs, Monogr. 3875S, publ. June, 1960, 10pp. To 
be republished in Part C. 

An analysis has been made and design procedure established 
for fuses other than those using round wire and with, or without a 
restricted cross-section for part of the fuse length. Fuses of 
restricted section are, however, the major interest since they may be 
used to give different current/time characteristics by varying their 
dimensions. These different characteristics may be predicted 
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accurately by the method indicated in the paper. In all the cases of 
semi-enclosed tin-strip fuses investigated in this way very close 
agreement between predicted and experimental results has been 
obtained. 


621.316.923.9 
CALCULATION OF THERMAL CHARACTERISTICS OF 
4754 EXPULSION-TYPE FUSES. G.Mote. 
Latv. PSR Zinat. Akad. Vestis, No. 12(149), 35-40 (1959). 
In Russian. 
Considers the use of semi-empirical formulae for calculating 
(a) heating current necessary to raise the temperature of a short 
fuse element to a given steady temperature up to and including the 
melting temperature, and (b) corresponding heating time. The pro- 
cedure is explained with reference to the following types of fuse ele- 
ment: (a)single and twisted wires; (b) strip; (c) strip with non- 
uniform cross-section; and (d) composite and increased time-lag 
elements. Good agreement with experiment is observed. 
E .M .Dembinski 


621.316.925 
HIGH-SPEED DIFFERENTIAL PROTECTION USING 
4755 SEMICONDUCTORS. G.T.Grek. 
Elektrichestvo, 1960, No. 3, 14-20 (March). In Russian. 

Considers some examples of high-speed differential relay pro- 
tection proposed by German manufacturers and points out some dis- 
advantages. A description is then given of a differential relay sys- 
tem proposed by the author with details of its method of operation. 

It is shown that the differential protection with electrical restraint 

can be constructed in such a way that many parameters are better 

than those of differential protection with magnetic restraint. 
Associated Electrical Industries (Manchester) 


621.316.925 : 621.311.176 


GENERATOR PROTECTION IN BASE POWER STATIONS. 


4756 =H Gierke. 
Elektrie, Vol. 14, No. 1, 7-17 (Jan., 1960). In German. 

A general review of the usual! protective systems employed in 
the large, modern power stations in Eastern Germany, covering 
stator, rotor and turbine protection, field suppression, fire protec - 


tion and temperature measurements. The problems and circuitry 
are explained by means of numerous schematic diagrams and in 


W.J.Grek 


621.316.925 
THE ELECTRIC INDICATION OF LIMIT VALUES AND 
4757 TRANSMISSION OF SIGNALS IN PLANTS WITH A RISK 
OF EXPLOSION. 4.Hientzsch. 
Elektrie, Vol. 14, No. 4, 113-14 (April, 1960). In German. 

It is the usual practice to enclose the contacts of a signalling 
apparatus in a fully explosion-proof enclosure. A relay scheme is 
described which obviates this and allows normal contact devices to 
be used. R.G.Jakeman 


621.316.925 
NEW METHODS OF CLEARING CROSS-COUNTRY 
4758 FAULTS IN LARGE NETWORKS. H.Gutmann. 
V.D.E. Fachber., Vol. 20, 61-6 (1958). In German. 

On German h.v. networks earthed through arc-suppression coils 
it has been the practice to set the distance protection for preferen- 
tial tripping of phases, e.g. R before S before T, so that in case of 
two simultaneous earth faults on different phases one would be 
cleared quickly by switching and one left on. The increasing size 
of networks and consequent greater number of earth faults has 
necessitated reconsideration of this procedure. The tendency is 
now to clear the second fault by switching if it has not been cleared 
in a short time by the arc-suppression coil. Relays and protective 
circuits to achieve this are described. A.P.Wilmshurst 


some cases by calculations. 


621.316.93 : 621.315.62 
THE PROTECTION OF 11 kV AND 33 kV LINE INSULATORS 
FROM DAMAGE BY POWER ARCS. See Abstr. 4707 


621.316.93 
SURGE CHARACTERISTICS. I-I. 

4759 = H_E.Green. 
Elect. Times, Vol. 137, 409-10 (March 17); Vol. 137, 577-9 (April 
7, 1960). 

Tables of constants compiled from approximately 30 references 
are presented giving; (1) surge impedances of h.v. transmission 
lines, transformers, rotating machines, and single- and multiple- 
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core oil- and gas-filled cables; (2) capacitances of station busbars, 
cables, transformer and circuit-breaker bushings ; (3) velocities of 
travelling waves in common dielectric media. Other topics dealt 
with briefly are, frequency distribution of lightning currents, surge 
waveforms as observed in the field and reproduced in the laboratory, 
reflection of travelling waves, and surge transference in trans- 
formers. E.M.Dembinski 


621.316.93 : 621.395.44 
SELECTION OF THE PHASE ANGLE FOR THE COM- 
4760 PLEX COEFFICIENT OF A COMBINED CURRENT 

FILTER FOR THE DIFFERENTIAL PROTECTION OF A COMPEN- 
SATED NETWORK. N.1l.Ovcharenko. 
Elektrichestvo, 1959, No. 12, 33-4 (Dec.). In Russian. 
_ , For carrier current protection, filters based on the formula 
K, I, +1, - ala + K,)I, are used. Such a filter does not discriminate 
in # of the cases where there is a phase-to-phase-to-ground fault. 
A higher order of sensitivity and discrimination can be obtained by 
taking into account K, = K,eJ®. By correct selection of the coefficients 
K and @ it is possible to improve sensitivity and reduce damage in 
the above type of fault. Formulae are given, showing the relation- 
ship between maximum and minimum phase displacements of current 
in phases "A" and "C", together with the magnitude of K anda; the 
results being discussed. J.S. Wilson 


621.316.93 
THE USE OF V-CONNECTED CURRENT TRANSFORMERS 

4761 FOR SECONDARY PROTECTION OF HIGH-VOLTAGE 
MOTORS. A.Hammerstein. 

Elektrie, Vol. 14, No.1, 26-7 (Jan., 1960). In German. 

In order to reduce the cost of protection equipment in 3-ph., 3- 
wire supplies to motors and transformers (up to 1.6 MVA), a circuit 
incorporating two current transformers and three contactors is re- 
commended. It is claimed to be as effective as protective circuits 
normally used. The properties of the circuit and the loads on the 
current transformers for different fault conditions are discussed. 

T.R.Foord 


621.316.98 

4762 LIGHTNING CURRENT MEASUREMENTS ON VERY 

H.V. ELECTRICAL LINES. F.Popolansky. 
Elektrotech. Obzor, Vol. 49, No. 3, 117-24 (1960). In Czech. 

A survey of measurements in Czechoslovakia on 110 and 220 kV 
lines with ground wire during the years 1952-57. Lightning strokes 
totalling 667 were observed by means of magnetic links on 
2292 year-km transmission lines. Stroke amplitudes were corrected 
by the Golde method, whereby the error in adding up the mutually 
shifted amplitudes on ground wire and tower was decreased. 50% of 
strokes was found to have larger amplitudes than 30.5 kA, which is 
considerably higher than observed in many other regions. Strokes 
larger than 30 kA follow a Gaussian distribution. Discharges were 
negative in about 90% of strokes. When strokes smaller than 10 kAare 
excluded the linear relationship between the isoceraunic level and 
the number of strokes becomes significant. Ratio of strokes to 
pylons and strokes to ground wire was 1 : 6 and frequency of strokes 
to pylons increased, when the grounding resistance decreased. 

N.Klein 


621.316.98 
LIGHTNING PROTECTION OF EQUIPMENT ON 

4763 MULTIPLE LINE BUSSES. A.H.Knable. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1327-41 (1959) = Pwr 
Apparatus Syst., No. 45 (Dec., 1959). 

A generalized analysis is given in which the effect of busbar 
connections, busbar spacing, the number of "es and the shape and 
magnitude of the incoming surge are considered. Where lightning 
arresters are present, the effect of arrester sparkover voltage is 
also included. The method of analysis is based on the lattice dia- 
gram and is similar to that used in a previous paper (Abstr. 4626 of 
1958). The results of the paper show: (a) graphs concerned with 
self-protected busses; and (b) graphs for arrester-protected busses; 
and may be used for designing a multiline bus for adequate lightning 
protection or for determining voltages that can be expected at various 
points on an existing system. Each graph is accompanied by a brief 
discussion and illustrations of its use. A comparison with field data 

E.M.Dembinski 
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621.331.3 : 621.314.241 
THE NEW "SLIPPING" NETWORK-COU PLING 
4764 CONVERTORS OF THE GERMAN FEDERAL RAILWAYS 
FOR 50/163 c/s, 31.25 MVA IN KARLSRUHE AND IN COLOGNE. 
H.Harz and J.Tittel. 
Elekt. Bahnen, Vol. 30, No. 12, 265-81 (Dec., 1959). In German. 
Each of the convertor plants consists of a 1 ph. machine 
mechanically coupled with a 3 ph. induction motor whose slip is 
controlled by means of a special "slip"-set of the Siemens-Lydall 
or Scherbius type. The convertor allows exchange of power between 
the 3-ph. general supply network at 50 c/s and the low-frequency 
railway network in both directions. Within certain limits the varia- 
tion of frequency in one network does not influence that of the other. 
A detailed description is given of all the component machines, of 
their connections and of the regulating equipment. The automatic 
control of slip of the induction motor for obtaining the desirable 
characteristics, is effectuated by means of the "slip’-set. A 
bridge-connected separately -fed amplifier, responding to the 
difference between a reference current and a current varying with 
the load of the converter, varies the stator-winding current of the 
frequency-converter exciter and consequently influences the slip 
machine. The relationship between voltages and currents in various 
windings are analysed and vectorial diagrams are given. 
A.Karisbad 


621.335.1 
RATING OF ELECTRIC VEHICLES AND THEIR 
4765 TRACTION MOTORS. K.TUfflinger. 
Elekt. Bahnen, Vol. 31, No. 1, 11-17 (Jan., 1960). In German. 

It is considered that the 1-hr. or the continuous rating of the 
equipment does not characterise its service capacity as nowadays 
the acceleration is the determining factor for traction equipment. 
The limits are set by the commutation of traction motors and by 
the maximum tractive effort allowed by the adhesive weight. It is 
recommended to prepare new standards for traction equipment, in 
which the thermal capacity will be only one of the determining 
factors, others being those deriving from the tractive effort allowed 
by adhesion and the maximum current allowed by commutation. 
Some of these factors are tabulated for 10 modern locomotives of 
various designs. A.Karisbad 


621.335.2 : 621.316.719 
APPLICATION OF TRANSDUCTORS AND TRANSISTORS 
4766 TO ELECTRIC LOCOMOTIVES. H.Hackstein. 
Elekt. Bahnen, Vol. 31, No. 2, 25-34 (Feb., 1960). In German. 

An electrical brake-control system using transductors has been 
developed which uses the inherent overload capacity of brake resist - 
ors before they become hot; the braking current is controlled both by 
their actual temperature and also its rate of rise, using transductors 
and Hall generators. Speed control is effected by tap changing using 
a pair of transductors which share the motor current in a controlled 
proportion and thus enable smooth transition and continuous running 
at any intermediate speed. A high-speed interruptor for short- 
circuits in rectifier-fed motors has a fast switch in each half-bridge 
which operates when it carries no current; it is controlled by a high- 
speed transistor circuit and the residual current is dissipated by 
series inductances. P. Linton 


621.335.2 : 621.316.718.1 
TRANSDUCTOR CONTROL OF RECTIFIER-LOCOMOTIVES 
FOR THE BRAUNKOHLEN-TAGEBAU. See Abstr. 4739 


621.337.52 : 621.316.719.3 
TRANSDUCTOR-CONTROLLED RESISTANCE -BRAKE OF THE 
E50 ELECTRIC LOCOMOTIVE. See Abstr. 4741 


621.34 : 621.318.435.3 
A NEW SERIES OF TRANSDUCTOR-CONTROLLED 

4767 DRIVES FOR DIRECT POWERS BETWEEN 2.8 AND 
187 kW. H.Winkler. 

A.E.G. Mitt., Vol. 49, No. 10-11, 530-7 (Oct.-Nov., 1959). 
In German. 

The series consists of three separate groups of increasing 
complexity. The first group is called TAS and is provided simply 
with a control winding. The second group, TAE, include a single- 
stage amplifier and may be used for a voltage control and IR-drop 
compensation. Thirdly, TAM series, which are provided with a 
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multistage pre-amplifier and may be used for both voltage and 
current control and also speed regulation. Photographs are given 
of the plug-in pre-amplifiers which include transistors and Zener 
diodes. 8.C.Dunn 


621.34 : 621.318.435.3 
A TRANSDUCTOR-CONTROLLED D.C. DRIVE FOR 

4768 25 kW OUTPUT POWER. W.Kranert 
A.E.G. Mitt., Vol. 49, No. 10-11, 542-51 (Oct.-Nov., 1959) 
In German 

The construction, method of operation and performance of a 
transductor-controlled d.c. motor drive is described which has a 
2-mode operation. Within the region of the rated current the speed 
is kept to within 1.5% of a nominal value and outside the rated- 
current region the armature current is limited to less than 20% over - 
load. The overall efficiency under optimum operating conditions is 
80%. The main amplifier uses 6 transductors, whose windings are 
made up of spot-welded aluminium bars. 8.C.Dunn 


621.34 
A.C. ELECTRIC SHIP WINCHES. 
4769 A.8.Brown. 
Elect. Times, Vol. 137, 713-16 (May 5, 1960). 

A review of types of motor and drive for deck use, including 
cargo, warping and mooring winches; deck cranes; windlasses and 
anchor capstans. Mention is made of drives by single-speed cage 
motors; dual 3-speed cage motors; Ward-Leonard, including trans- 
ductor . R.G.Jakeman 


621.34 : 621.316.718.5 
SPEED CONTROLLED WARD LEONARD DRIVES OF 

4770 HIGH ACCURACY. H.J.Bederke. 

Elektrotech. u. Maschinenbau (E.u.M.), Vol. 76, No. 23, 557-63 
(Dec. 1, 1959). In German. 

The accuracy of speed-controlled Ward Leonard drives is 
becoming increasingly important and depends to a large extent upon 
the accuracy of the reference input and the speed measuring device. 
The control is stabilized by feeding the generator voltage back to 
the power amplifier input. As the power amplifier is in the form of 
a magnetic amplifier, the voltage fed back is thereby galvanically 
separated from the preamplifier output. Analysis of the system is 
aided by contructing a block diagram which may be simplified by 
combining the motor armature time-constant and the resistance and 
inductance of the motor armature into one block. Further simplifica- 
tion is achieved by combining the feedback effect of the motor back 
e.m.f. with the inertia of the motor and load. The system can now be 
analysed by considering its frequency response. The system can 
also be analysed using an analogue computer in which case the 
effect of changes in components can be observed immediately. 

A.S.Hay 


621.34 ; 621.316.718 
4771 REGULATION OF THE DRIVE OF THE FINISHING SET 
OF A CONTINUOUS STRIP ROLLING MILL. J.Holan 
Elektrotech. Obzor, Vol. 49, No. 3, 129-35 (1960). In Czech 

Explains the function of a rolling mill and gives the essential 
electrical connections of the drive. The block diagram of the closed 
regulating circuit of the finishing set is determined and the dynamic 
properties of the drive investigated. Transients are studied with the 
help of an analogue computer and some results are quoted. Oscillo- 
grams of operation during a normal rolling cycle are shown 

N.Klein 
621.34 
A CONTACTLESS D.C. DRIVE FROM ELECTRO- 
4772 MAGNETIC MOVING SYSTEMS WITH THE USE OF 
TRANSISTORS. R.Zaubitzer. 
Elektronik, Vol. 9, No. 3, 73-7 (March, 1960). In German. 

The drive, which is only sufficiently powerful to operate clocks, 
tuning forks and the like, consists of a pendulum with a bob in the 
form of a curved length of tubing. Inside the tubing at each end is 
a permanent magnet and at the end of each swing one magziet enters 
a pair of solenoids. The induced voltage in one coil is applied 
across the base and emitter of a transistor and the resulting collec- 
tor current passing through the other coil applies a driving pulse to 
the pendulum. The power source can be either a simple cell ora 
solar battery. Several variants of the drive are described in full 
detail. H.G.M.Spratt 

621.34 : 621.313.333 
THE APPLICATION OF LINEAR INDUCTION MOTORS 
4773 TO CONVEYORS. 
E.R. Laithwaite, D.Tipping and D.E.Hesmondhalgh. 





Abstr. 4774—4781 INSULATING 


Proc. Instn Elect. Engrs, Paper 3225 U, publ. June, 1960 (Vol. 107A, 
264-94). 

The principal advantage in using linear induction motors to drive 
conveyor belts is that force can be applied uniformly to the belt over 
a wide area without mechanical contact. The drive is therefore inde- 
pendent of the coefficient of friction between belt and rollers and 
belt stretch is less likely to occur. The main problem in designing 
a linear motor for such a drive arises from the fact that the speeds 
required are low, and it is shown that efficient systems are possible 
only if the motor is supplied with low-frequency power. Two systems 
are investigated, the first using a woven copper belt and the second 
a series of solid plates connected to chains along each side. The 
effect of end-ring resistance and of contact resistance between weft 
and warp is investigated in the case of the woven belt. The action of 
the plate conveyor involves the behaviour of discontinuous rotors, 
and a theoretical investigation of this problem is included. The 
findings are substantiated by experimental] results obtained from a 
fairly large model. Other applications which could utilize the short 
rotor effect are suggested. 


621.34 : 621.313.13 

4774 WINDING MACHINES FOR THE MECHANIZED AND 

AUTOMATIC PRODUCTION OF SMALL MOTORS. 
E Steinmetz. 
Elektrie, Vol. 13, No. 11, 432-4 (Nov., 1959). In German. 

The necessity is stressed for mechanization and automation in 
the manufacture of electric motors. A winding-machine is described 
with which a stator can be wound automatically. Details are also 
given of a machine for the automatic manufacture of slot insulation 
and of 2-armature winding machines. The saving of time achieved 
with these machines is given and, in an example, the number of 
winding machines required for a certain production run are 
calculated. C.J.M.Benard 


621.34 
AUTOMATIC A.C. WINDERS AND THEIR CONTROL. 
4775 R.D.Lautenschlager and G.Corman. 
Brown Boven Rev., Vol. 46, No. 9, 471-89 (Sept., 1959). 
Describes the circuit of an automatic mine-winder driven by a 
three-phase induction motor. The frequency response of the control 


gear needed for the automatic execution of the winding process is 
established, the systems in this case being non-linear. Considera- 
tions show that the dimensions of the control gear can be accurately 
calculated, and the behaviour of the control system can be predicted 
in a manner similar to the d.c. machine. 


621.34 : 621.316.718.1 
VARIABLE-SPEED REVERSIBLE DRIVE USING AN 
INDUCTION MOTOR. See Abstr. 4740 


CONDUCTORS . RESISTORS 
(See also Semiconductor Materials) 


621.315.559 : 621.317.331 
THERMAL AND ELECTRICAL CONDUCTIVITIES OF 
4776 =NICKEL—CHROMIUM (NIMONIC) ALLOYS. 
R.W.Powell and R.P.Tye. 
Engineer, Vol. 209, 729-32 (April 29, 1960). 

Methods are described which were used to determine the ther- 
mal conductivity, K and electrical resistivity, p, of several nickel- 
chromium alloys (Nimonic 75, Nimonic 80, Nimonic 90, Nimonic 95, 
Nimonic 100 and Nimonic 105) at temperatures from 50 to 800°C, 
and, in one case, to 1000°C. The values are tabulated and are 
shown to conform to within 6% with the line, K = 2.2 x 10*(T/p) + 
+ 0.060, T being the absolute temperature, K being expressed in 
joule centimetre per square centimetre second deg. C., and p in ohm 
square centimetre per centimetre. This equation is suggested as a 
means of deriving the thermal conductivity of other alloys of this 
kind from the relatively simple measurement of electrical resistivity. 
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INSULATING MATERIALS 
DIELECTRICS 


621.315.61 
EMISSION THEORY OF INTRINSIC ELECTRIC 

4777 BREAKDOWN. V.Batka. 
Elektrotech. Obzor, Vol. 49, No. 3, 136-41 (1960). In Czech. 

As introduction considers the energy states of free electrons in 
a homogeneous electric field and then in a one dimensional periodic 
field and defines forbidden bands. Discusses tunnelling of charge 
carriers across the forbidden band, when the electric field is of the 
order of 10° V/cm and gives Franz's field-emission theory for 
dielectric breakdown . With the aid of a model, in which the lattice 
field is considered the perturbation, the transmission coefficient of 
the forbidden band for field emission is calculated. The dependence 
of breakdown field on crystalline orientation is found. N.Klein 


621.315.61 
TRACKING CURRENT AS A POSSIBLE CAUSE OF 
4778 EXPLOSIONS. E.F.Richter and W.Knittel. 
Kunststoffe, Vol. 50, No. 5, 267-76 (May, 1960). In German. 

An oscillographic method was used to obtain a new insight into 
the mechanism of tracking. The possibility of pre-discharges 
causing explosions was investigated in an air—toluene vapour mix- 
ture, but tests on 57 materials showed no correlation between trac- 
king resistance and flammability. 1.D.L.Ball 


621.315.61 
THE RESISTANCE OF SHEET INSULATION TO 
4779 SURFACE DISCHARGES. J.H.Mason. 
Rep. Brit. Elect. Res. Assoc., Rep. L/T379, 15 pp. (1958). 

The resistance of thin materials to breakdown by surface 
discharges was examined by three methods, at temperatures between 
20°C and 140°C. The results are used to compare the merits of the 
different test methods. Reproducible grading of materials is possible 
if specimens of equal thickness are tested in a controlled atmosphere 
but many complex factors are involved, and it is premature to 
recommend any method as a standard test. The majority of tests 
were made on thin films of eight plastic materials, but a few tests 
on thicker sheets of silicone rubber, perspex and synthetic resin 
bonded laminates are also reported. It is shown that the relation 
between life of insulation and frequency of applied voltage may be 
complex, and special precautions must be taken if life tests are 
accelerated by increasing the frequency of the applied voltage. 


621.315.612.6 : 621.385.1 : 539.2 : 537.3 
THE EFFECTS OF LEACHING AND SILICONES ON 
4780 THE SURFACE CONDUCTIVITIES OF SEALING GLASSES. 
J.Edge and L.F .Oldfield. 
Glass Technol., Vol. 1, No. 2, 69-79 (April, 1960). 
In aprevious paper| Abstr. 11699 A of 1959; J. Soc. Glass Technol., 
Vol. 41, 227 T(Oct., 1958)], the authors showed the necessity for re- 
moving a proportion of the alkali from the surface of aglass of high alkali- 
oxide-content before applying a silicone film to ensure resistance to 
atmospheric weathering. The durability of the silicone film in severe 
climatic conditions was tested using the surface conductivity of the glass 
at room temperature asa criterion. The present paper is concerned 
with the various factors which contribute to the measured values of 
this surface conductivity, for example the time of exposure to 
humidity, polarization due to continuous direct current, and the 
influence of leaching and baking procedures employed for the surface 
pretreatment. Four types of glasses were studied: a high-alkali 
glass, a soda glass, a lead glass and a borosilicate glass. The initial 
conductivity of the untreated glass surfaces was dependent upon the 
alkali oxide content of the glass composition. The initial rate of 
change of conductivity with exposure time was also influenced by the 
alkali content in a similar manner. Siliconed samples of these glasses 
were subjected to an accelerated climatic test at 55°C and 95% 
relative humidity. In all cases the breakdown of the silicone film 
was shown to be inevitable in these severe conditions, but a leach- 
bake procedure definitely improved the performance of the soda 
glass and gave a marginal improvement with the lead glass, but 
produced a deleterious effect with the borosilicate glass. 


621.315.612.6 
SILICONE/GLASS INSULATED MACHINES. 
4781 w.H.Parriss. 
Elect. Rev., Vol. 166, No. 12, 523-6 (March 18, 1960). 
The unconsidered use of this type of insulation in Class H 
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machines can lead to difficulties and failures. Some of the techniques 
developed to enable full advantage to be taken of the characteristics 
of these materials are described. 1.D.L.Ball 


621.315.616.96 
BREAKDOWN VOLTAGE OF EPOXIDE RESIN IN AN 
4782 INHOMOGENEOUS FIELD. M.Eberhardt. 
Elektrie, Vol. 14, No. 2, 57-60 (Feb., 1960). In German 
The b.d.v. of disk specimens was measured between needles 
embedded in the resin before curing and Al-foil electrodes on the 
surface. For electrode separations from 3-9 mm the b.d.v. was 
proportional to the gap, and the b.d. stress was 180-110 kV/cm. 
The b.d.v. increased as the quartz-flour filler content was increased 
up to 200% by weight. Breakdown tests on rod specimens showed 
the superiority of this resin over other insulation. I.D.L.Ball 


621.315.616.96 : 621.385.1 : 533.5 
EPOXY-RESIN JOINTS FOR SEALED-OFF, HIGH-VACUUM 
TUBES. See Abstr. 4317 


MEASURING METHODS 
ELECTRICAL TESTING 


621.317.2 
MODERN INSTRUMENTATION IN A SHORT -CIRCUIT 


4783 RESEARCH LABORATORY. £.F.Veverka and G.H.Manke 


Elect. Engng, Vol. 79, No. 3, 196-201 (March, 1960) 

A description of the outstanding features of this revised short- 
circuit facility with particular emphasis on the expansion and 
modernization of the instrumentation and controls in the laboratory. 


621.317.2 : 621.315.2 
THE HIGH-VOLTAGE RESEARCH LABORATORY OF 
4784 THE N.V.NEDERLANDSCHE KABELFABRIEKEN AT 
DELFT. P.Dubbelman. 
Electrotechniek, Vol. 38, No. 3, 99-107 (Feb. 4, 1960). In Dutch. 
The building consists of a 85m long, 25m wide hall. Four hot- 
air chambers, in which a max. temp. of 40°C can be reached, are 


installed atthe east wing. Four cooling and heating tanks are let 
into the foundation of the hall; they are connected with compressor, 
circuit-breaker and heat exchanger equipment. Short test lengths 
(5-10 m) of cables can be lowered into the tanks. There are three 
h.v. transformers with an output voltage of 300kV at 300kVA; they 
can be series-connected for loss-angle measurements at 900KV. 

An 8-stage surge generator can produce a max. surge voltage of 
1400kV, its total energy in 16kW/sec and it is fed by a 175kV 
rectifier plant. A 1m dia. sphere gap can be connected to the gen- 
erator via a resistor for a.c. measurements. Artificial rain equip- 
ment with adjustable sprays is installed. A complete description is 


given of the safety and alarm signalling installations. 
G.N.J.Beck 


621.317.2 
THE CERDA. DELLE—ALSTHOM TESTING AND 

4785 RESEARCH STATION. 
E.Maury, M.Lavaut and J. Vigreux. 
Rev. gen. Elect., Vol. 69, No. 3, 135-74 (March, 1960). In French. 

The initials stand for "Centre d'essais et de recherches 
Delle—Alsthom". A detailed description of the s.c. and h.v. 
testing plant established by these two firms. There are 2 s.c. alter- 
nators, each rated at 2500 MVA, 12 kV. Transformers are installed 
to raise the voltage to 496 kV. An earlier station of 600 MVA is 
also described. The h.v. apparatus produces a voltage of 750 kV 
and impulse voltages of 4 x 10° V. The operation is fully described 
and many illustrations are included. The methods of measurement 
and means of protection are explained. It is claimed that the station 
is one of the highest-powered in the world R.G.Jakeman 


621.317.2 
THE BECHOVICE HIGH-POWER TESTING STATION. 
4786 = (CZECHOSLOVAKIA). 
B.Foit, V.Novotny and A.Smaijler. 
Rev. gen. Elect., Vol. 69, No. 4, 207-16 (April, 1960). In French. 
The plant consists essentially of 2 sets, each comprising a test 
alternator with a switching capacity of 2500 MVA and a 1800 kW 
induction motor for starting. Excitation is provided by a group of 
2 flywheel generators coupled to 1250 kW motors. The six 1-ph. 
transformers permit tests up to 400 kV. The plant is fully described 


MEASURING 


METHODS Abstr. 4782—4791 


and the methods of measurement and means of protection are ex- 
plained in detail. Statistical results for the 7 years since the plant 
was installed are discussed. e R.G.Jakeman 


621.317.31 
THE MEASUREMENT OF SHORTCIRCUIT CURRENTS 
4787 PARTICULARLY FOR PHOTOELEMENTS. W.Grundler. 
Arch. tech, Messen, No. 290, (Ref. J 390-2), 57-60 (March, 1960). 
In German. 
Essentially a summary paper giving a synopsis of different 
methods of measurement. J.M.Hough 


621.317.31 : 621.327.534.15 
THE MEASUREMENT OF THERMIONIC EMISSION IN 
4788 DISCHARGE TUBES. J.F.Waymouth. 
Sylvania Technol., Vol. 13, No. 1, 2-10 (Jan., 1960). 

A new but simple procedure is described for measuring the zero- 
field emission I, in gas-filled discharge devices. Probes are not 
used. The noise due to the oscillation of positive ions in the poten- 
tial well adjacent to the cathode is detected and amplified. The cur- 
rent through the device at which the noise drops to a small value is 
taken to be l,. The emission of oxide cathodes in fluorescent lamps 
is found by this technique to increase with increasing pressure of 
rare gas. The interpretation of this effect is that the rare gas re- 
tards the evaporation of barium from the cathode and permits a 
higher equilibriun: concentration of excess barium in the cathode for 
a given rate of production. The higher the rare gas pressure, the 
lower the rate of escape of barium from the cathode surface and the 
higher the concentration of excess barium in the cathode. 


621.317.311 : 621.352.3 
SINE WAVE PULSE CURRENT TESTER FOR 

4789 BATTERIES. K.Kordesch and A.Marko 
J. Electrochem. Soc., Vol. 107, No. 6, 480-3 (June, 1960). 

An instrument has been developed which measures the voltage 
of a battery during discharge, eliminating its ohmic component 
The instrument is portable, operated on 60 c/s a.c. and features 
direct meter readings (instead of an oscilloscope). Its simplicity 
and ruggedness make it especially suited for development and pro- 
duction control tasks. Results of measurements on different types 
of cells are presented to illustrate the wide applicability of the 
instrument 


621.317.321 : 621.389 
A NEW SYSTEM FOR ELECTROCARDIOGRAPHIC RECORDING, 
ANALYSIS AND DIAGNOSIS. See Abstr. 4375 


621.317.321 : 621.389 
MULTICHANNEL ANALYZER FOR HEART POTENTIALS 
See Abstr. 4377 


621.317.326 ; 621.317.333.82 
ERRORS IN THE MEASUREMENT OF HIGH SURGE 
4790 VOLTAGES AND CURRENTS DURING TESTING OF 
SURGE DIVERTERS. P.G.Provoost and A.van Helden. 
Electrotechniek, Vol. 38, No. 2, 86-9 (Jan. 21, 1960). In Dutch 
During tests with high surge currents, serious measurement 
errors can arise due to stray currents in the sheaths of the measur - 
ing cables. These currents are caused by the voltage drop in the 
leads between the test object and the measuring shunt and by mag- 
netic induction in circuits, parts of which are formed by the cable 
sheaths. Oscillograms are reproduced showing the magnitude of 
the errors. They may be avoided by making the connection between 
test object as short as possible to ensure minimum impedance, 
preventing magnetic inductance in closed circuits, ensuring good 
conducting connection between the sheaths, and by earthing the c.r.o. 
case at the point where the cable sheaths connect with it.. 
G.N.J.Beck 


621.317.33 
THE SURFACE PROBE METHOD FOR RESISTIVITY 
4791 AND OTHER MEASUREMENTS. 
J.P.Newsome and J.A. Betts. 
Engineer, Vol. 209, 511-14 (March 25, 1960). 

A general theory is developed for this kind of electrical measu- 
rement, using the method of images; a survey of existing literature 
and applications which cover a wide range of engineering practice is 
then undertaken. 





Abstr. 4792—4800 MEASURING 


621.317.332.1 : 621.372.8 
INTERACTION IMPEDANCE MEASUREMENTS BY 

4792 PROPAGATION CONSTANT PERTURBATION. 
P.R.MclIsaac and C.C.Wang. 

Proc. Inst. Radio Engrs, Vol. 48, No. 5, 904-11 (May, 1960). 

The perturbation in the complex propagation constant of a lossy, 
nonreciprocal, periodic waveguide produced by the insertion of a rod, 
which may be cylindrical or periodic, parallel to the waveguide axis 
is developed. The application to the experimental determination of 
the interaction impedance and electromagnetic field distribution of 
waveguides is presented, together with the approximations which are 
applicable. The perturbation formulae for three particular classes 
of circuit — lossless, reciprocal, cylindrical circuits; lossy, non- 
reciprocal, cylindrical circuits; and lossy, nonreciprocal, periodic 
circuits — of interest for travelling-wave tubes and other extended 
interaction microwave tubes, are derived and the limitations dis- 
cussed. Explicit interaction impedance relations for these circuits 
in terms of the phase constant perturbation, caused by a cylindrical 
or periodic rod, are given. 


621.317.333 
CHOPPING OF AN IMPULSE VOLTAGE WAVE AT AN 
4793 ARBITRARY INSTANT WITH AN ACCURACY OF + 0.1 
MICROSECONDS. 
P.G.Provoost, N.P.Kirpekar and Oei Tiong Lee. 
Electrotechniek, Vol. 38, No. 5, 155-7 (March 3, 1960). In Dutch. 
The wave chopping is obtained by applying an h.v. impulse from 
an auxiliary impulse generator to the middle sphere of a 3-sphere 
gap arranged in parallel with the test object. The auxiliary generator 
is triggered by the main generator via a transmission cable and the 
middle sphere of a second 3-sphere gap. The chopping time is main- 
tained constant within + 0.lusec. Both generators must produce vol- 
tage impulses of the same polarity. For a test voltage of 600kV, the 
sphere of the chopping gap must have a minimum diameter of 25cm. 
With a dia. of 50cm, a test voltage of 1100kV can be applied with 
the same satisfactory result. G.N.J.Beck 


621.317.333 
MEASUREMENT OF IONIZATION LOSSES AND OF THE 

4794 DURATION OF IMPULSES GENERATED BY DISCHARGES 
WITH ALTERNATING VOLTAGE. E.Baumann. 

Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 4, 127-9 (Feb. 15, 1960). 
In German. 

Describes a modified h.v. Schering Bridge with both oscillograph 
and vibration galvanometer detectors which permits losses due to 
discharges to be distinguished from inherent losses in insulation. 

J.H.Mason 


621.317.333.4 
FAULT LOCATION ON POWER CABLES. I. 

4795 H.Wechsung. 

Arch. tech. Messen, No. 287 (Ref. V 35194-6), 245-8 (Dec., 1959). 
In German. 

The disadvantages of the classical methods, i.e. use of a capaci- 
tance bridge for open-circuited cores, and a bridge-loop test or 
measurement of volt-drop for earth faults, are briefly reviewed. 
Apparatus for burning high-resistance faults is described. For l.v. 
and m.v. cables, a.c. equipment is suitable, but for long h.v. cables 
(working voltage > 20 kV) d.c. equipment must be used. Two modern 
measuring systems for fault location, the high-frequency method and 
the pulse method, are outlined. With the h.f. method a voltage de- 
rived from a battery-energized oscillator , and manually adjustable 
over a very wide frequency range, is applied between the faulty core 
and earth. A voltmeter indicates the applied voltage. The frequency 
is varied, and the difference in frequency between two successive 
resonant frequencies is noted, resonance being indicated by max. 
deflection on the voltmeter. A scale is given which shows the rela- 
tion between the frequency difference in kc/s and the length of cable 
to the fault in m. The frequency difference scale extends from 
10000 to 4 kc/s, and the cable length scale from 8 to 20000 m. The 
propagation velocity through the cable is taken to be 1.64 x 10° km/s. 
The method is immune from interference by 50 c/s voltages or d.c. 
pulses, and the results are independent of the nature of the fault, i.e. 
a breakdown to earth or an open-circuited core, but in the case of an 
earth fault the resistance to the fault must be less than the character - 
istic impedance. The pulse method, described, measures with a 
c.r.o. the time interval between the application of a h.v. pulse to the 
cable and the arrival of the echo pulse reflected by the fault. (see 
Abstr. 1031 of 1956). C.F .Pizzey 
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621.317.333.4 
FAULT LOCATION ON POWER CABLES. I. 
4796 H.Wechsung. 
Arch. tech. Messen, No. 288 (Ref. V 35194-7), 5-6 (Jan., 1960). In 
German. 

For Pt I, see preceding abstract. Several methods for use when 
the fault position must be accurately located are briefly outlined. 
Their basis is injecting into the cable (a) 1 kc/s current at relatively 
high power (e.g., 100 W); (b) discharges through a spark gap from a 
h.v. capacitor (up to 25 kV); (c) chopped d.c. (1-5 A, 1-50 kV), and 
tracing the cable with a search coil. For the location of intermittent 
faults, a method is described which is based on the oscillatory 
phenomena which occur in both sections of a cable when a flashover 
is produced at the fault by suitable apparatus. A ballistic galvano- 
meter is incorporated which measures the time interval of the first 
half-period of the oscillation produced in the cable, and the apparatus 
is calibrated directly in meters of cable to the fault. Intermittent 
faults can be measured in cables up to 10 km in length. The accuracy 
of the most sensitive range is +10 m. C.F.Pizzey 


621.317.333.4 
EXPERIENCE OF FAULT-LOCATION MEASUREMENTS 
4797 WITH THE ECHOMETER IN THE TELECOMMUNICA- 
TION SYSTEM OF A MUNICIPAL CORPORATION AND PUBLIC 
SUPPLY UNDERTAKINGS. A.Nirrengarten. 
Elektrizitatswirtschaft, Vol. 58, No. 23, 807-9 (Dec. 5, 1959). 
In German. 

With this meter the distance to a fault is determined from the 
measurement on the c.r.t. screen of the time interval between the 
incident and reflected pulses of very short duration and the velocity 
of surge propagation in the cable. Some examples of application, 
including locating of a multiple fault, are described in which meas- 
urements were also made using the classical bridge method (Murray 
loop test). A brief discussion on the relative merits of the two 
methods is included. E.M .Dembinski 


621.317.335 
THE SEPARATE MEASUREMENT OF DISCHARGE 

4798 LOSSES IN INHOMOGENEOUS INSULATION. J.P.Gelez. 
Electrotech. Z. (E.T.Z.) A, Vol. 81, No. 4, 129-32 (Feb. 15, 1960). 
In German. 

After analysis of the impulse voltage spectrum caused by dis- 
charges it is shown how a Schering Bridge with oscillograph and 
vibration galvanometer detectors can be used to distinguish losses 
jue to discharges from inherent losses due to conduction and 
hysteresis. J.H.Mason 


621.317.335 : 537.2 : 532.7 
APPLICATION OF RESONANT RETARDING SYSTEMS 
4799. FOR THE MEASUREMENT OF PERMITTIVITY OF 
SUBSTANCES AT U.H.F. K.P.Yatsuk and G.N.BYchkova. 
Zh. tekh. Fiz., Vol. 30, No. 2, 165-7 (Feb., 1960). In Russian. 
In a brief theoretical analysis a formula is derived for «€ in 
terms of Af/f when a sample with permittivity « is introduced into 
a resonator. The experimental set-up consists of a sawtooth 
generators modulating a klystron oscillators, a wavemeter, the 
measuring resonator, a detector and a display oscilloscope. Liquids 
are poured into a glass capillary of 1 mm dia.and placed axially into 
the resonator, with distilled water as acontrol. Dimensions of the 
resonator and operating frequencies are given. Experimental results 
show good agreement with theory. A. Landman 


621.317.34 : 621.396.62 
MEASUREMENT OF NOISE ON RADIO LINKS WITH 
4800 FREQUENCY MODULATION. O.Fabbri. 
Alta Frequenza, Vol. 28, No. 3-4, 454-68 (June-Aug., 1959). 
In Italian. 

The noise considered is unintelligible interference due to inter- 
modulation. The principles of intermodulation measurement are re- 
viewed and two instruments are described. In one, two or more fre- 
quencies,selected from seven oscillators,are applied to the equipment 
under test and the output is analysed for harmonics. In the other 
instrument, the output of a noise diode is passed through filters to 
the equipment. Narrow bands of frequencies within the pass band 
are filtered out to simulate unused channels of a multiplex link. In 
the receiver, 12 local oscillators may be switched so that all chan- 
nels may be explored. The noise is measured at the detector output. 

W.G.Stripp 
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621.317.34 : 621.396.62 
PANORAMIC SYSTEMS OF MEASUREMENTS ON 
4801 EQUIPMENT FOR WIDE-BAND RADIO LINKS. 
F.Pollastrello. 
Alta Frequenza, Vol. 28, No. 3-4,469-80 (June-Aug., 1959). 
In Italian. 
Apparatus for oscillographic tracing of curves of gain, frequency 
response, impedance and linearity at radio, intermediate and video 
frequencies is described, with block diagrams. W.G.Stripp 


621.317.34 : 621.372.8 
4802 SPECIAL PROBLEMS IN THE TECHNIQUES OF 
MICROWAVE MEASUREMENTS IN WAVEGUIDES. 
W.Krausse. 
Nachrichtentechnik, Vol. 9, No. 8, 351-5 (Aug., 1959). In German. 
An examination of mismatches in waveguides arising from 
dimensional tolerances, assembly tolerances and faulty contacts. 
The reflection coefficient is calculated for steps and discontinuities 
which may exist in waveguide assemblies due to a variety of causes: 
(a) the misalignment due to dimensional tolerances of the inner 
dimensions of the waveguides and their wall-thicknesses; (b) the 
tolerances of the apertures and positions of the hole centres in 
waveguide flanges; and (c) the tolerances of the flange holes and 
those of the coupling bolts. Z.F.Voyner 


621.317.34 
A CORRELATION OF THE PRESENT WITH A 
4803 PROPOSED STANDARD METHOD FOR RIV MEASURE- 
MENTS ON HIGH-VOLTAGE DEVICES. C.J.Miller, Jr. 
Trans Amer. Inst. Elect. Engrs Ill, Vol. 78, 574-82(1959) = Pwr 
Apparatus Syst., No. 43 (Aug., 1959). 

The proposed method is intended to cover r.i.v. measurements 
in the frequency range of 0.015-30 Mc/s on h.v. devices up to 600kV. 
Compared with the present method (N.E.M.A. Publication No. 107), 
it involves a reduction in the load impedance of the coupling network 
from 600 to 150 ohms and a change in the charging time-constant 
of the noise-meter detector-circuit from 10 to 1 msec. Comparative 
data were obtained at the 1 Mc/s test frequency on a large variety of 
h.v. devices and the individual effects of the network and meter 
change upon measured r.i.v. levels were evaluated. Comparative 
tests were also carried out on two radio noise meters of 
different manufacture. It is concluded that if the proposed method 
is adopted, it will not require revision of existing r.i.v. standards 
for h.v. apparatus and either meter will give satisfactorily accurate 
measurements. E.M.Dembinski 


621.317.34 : 621.395.625.3 
A SUGGESTED METHOD FOR MEASURING TAPE MODU- 
LATION NOISE. See ..bstr. 


621.317.34 : 621.397.61 
OSCILLOGRAPHIC RECORDING OF THE NON-LINEAR PART 
OF THE PHASE CHARACTERISTIC. See Abstr. 4517 


621.317.341 
MICROWAVE GAIN MEASUREMENT WITH RANDOM- 
4804 NOISE SOURCES. L.G.Sebestyen. 
Electronic Technol., Vol. 37, No. 5, 195-6 (May, 1960). 

It is customary to use a gas-discharge tube noise-source on the 
production line of microwave amplifiers, receivers, etc., not only to 
obtain noise figures, but also as a “signal generator" for gain 
measurements. The gain of the amplifier under test appears to be 
different from the true gain if a noise source is used instead of the 
signal generator. The reason for this is explained and a diagram is 
provided which enables the operator to interpret the obtained data 
correctly. 


621.317.38 : 621.313.2 
OSCILLOGRAPHY OF THE ELECTROMAGNETIC 
4805 TORQUE OF A D.C. MOTOR USING HALL-EFFECT 
PROBES. O.D.Elpat'evskaya and V.A.Perchuk. 
Zh. tekh. Fiz., Vol. 27, No. 7, 1595-6 (July, 1957). In Russian. 
Probes of semiconducting mercury selenide or telluride 

deposited on mica are 50 . in insulated thickness and have a sensi- 
tivity of 20-100 u.V/Oe. Torque is indicated directly by connecting 
the probes to a shunt in the armature circuit. With 3 probes on a 
pole face, overall error does not exceed 5%. A more detailed 
account is to be published. F .Quelon 


MEASURING 


METHODS Abstr. 4801-4810 


621.317.39 
ELECTRICAL ALTITUDE MEASUREMENT. I-I. 
4606 HJ. Zetzmann. 
Arch. tech. Messen, No. 289 (Ref. V 1123-16), 21-4 (Feb.); 
No. 290 (Ref. V 1123-17), 45-8 (March, 1960). In German. 

The various techniques are reviewed and explained. They are 
considered under two headings; those employing slowly varying 
fields (inductive or capacitive), and those operating with rapidly 
varying fields, i.e., r.{. methods. All the possible forms of the 
latter technique, where the signa! reflected from the ground is 
measured or compared with the emitted signal, are studied. They 
include measurement of amplitude, phase or angle of inclination and 
the employment of pulse and zig-zag frequency modulation. The 
last-named method appears the most satisfactory at present but 
possibly a Doppler radar technique might be developed in the 
future. H.G.M.Spratt 


621.317.39 : 621.398 
INSTRUMENTATION FOR EXPLORING THE OCEANS. 
See Abstr. 4567 


621.317.39 
A MINIATURE TRANSISTORIZED ECHO-SOUNDER 
4807 ~=——- R._N.B. Gatehouse. 
Electronic Engng, Vol. 32, 336-40 (June, 1960). 

Describes the development and design features of a very small 
and robust echo-sounder for use in depths from 2.5 to 192 ft. The 
instrument is suitable for such purposes as hydrographic surveys 
for the laying of underwater pipelines and the pilotage of yachts 
and small fishing vessels. The complete equipment weighs only 
53 lb, has a power consumption of 0.1W and provides an accuracy 
of +3% or 6 in, whichever is the greater. 


621.317.39 
TRANSIENT AND STEADY STATE PHENOMENA IN 
4808 AUTOMATIC DISTANCE MEASURING EQUIPMENT. 
F.M.Kilin. 
Avtomat. i Telemekh., Vol. 19, No. 10, 901-16 (1958). In Russian. 
Distance-measuring equipment is described which is based on 
measuring the time delay between transmitted reference pulses and 
the received signal. The system can select and track a particular 
return pulse when there are several present in the receiver output. 
Analysis of its operation is carried out by treating it as a closed- 
loop system. The equations for the system are derived in the case 
of zero noise interference at the time-discriminator input. Condi- 
tions are found under which the treatment of the pulsed feedback 
system can be replaced by that of an equivalent continuous linear 
system. [English summary: PB 141096T-11 obtainable from Office 
of Technical Services, U.S. Dept. of Commerce, Washington, D.C., 
U.S.A. }. B. Dentskevich 


621.317.39 
CREEP OF STRAIN GAUGES UNDER STATIC TENSILE 
4809 LOAD. I. C.Rohrbach and N.Czaika. 
Arch. tech. Messen, No. 287, (Ref. J135-16), 255-8 (Dec., 1959). 
In German. 

The creep of resistance strain-gauges under constant loads for 
relatively long periods is discussed, and results of tests are given 
on gauges of Dutch manufacture (Philips type PR9210) when loaded 
for 24 hr and then unloaded for 24 hr at 60°C. Further results are 
given for this type of gauge with various loads for periods up to 
25 hr temperatures from 24 to 140°C. A simple functional model of 
a strain gauge under loaded and unloaded conditions is described 

C.F .Pizzey 


621.317.39 : 621.382 
SEMICONDUCTOR STRAIN TRANSDUCERS 
4810 ¥F.T.Geyling and J.J.Forst. 
Bell. Syst. tech. J., Vol. 39, No. 3, 705-31 (May, 1960) 

The relatively recent discovery of the high piezoresistive 
sensitivity of semiconductors such as germanium and silicon has 
made miniature strain transducers available that compare with 
piezoelectric devices in dynamic applications but are also capable 
of producing d.c. signals. After a historical survey of research in 
piezoresistivity, a brief phenomenological description of the physical 
effect is given and the pertinent solid-state theory is summarized. 
Various applications of semiconductor elements as strain trans- 
ducers are then discussed in detail, special emphasis being given to 
surface strain gauges. The problems of maximizing bond rigidity for 
such gauges and compensating for temperature effects are dealt with, 
and future efforts in these directions are outlined. 





Abstr. 4811-4821 


621.317.39 
A MICROWAVE METHOD OF MEASURING SURFACE 
4811 ROUGHNESS. G.Almassy. 
Periodica polytech., Elect. Engng, Vol. 4, No. 1, 17-29 (1960). 

A description is given of an experimental determination of 
surface losses at v.h.f. and frequencies in the microwave range. The 
sample, which is in the form of a short cylindrical rod made of the 
metal to be investigated, forms the inner conductor of a coaxial 
cavity excited at the frequency of interest. From the resonance 
curve the losses in the sample can be determined. Losses can also 
be measured at a frequency around 10 Mc/s by placing the sample 
inside a coil resonant at that frequency. From these two measure- 
ments surface roughness effects can be separated from losses due 
to surface conductivity. A.E .Karbowiak 


621.317.39 
THE SCREENING MICROMETER — A NEW PRINCIPLE 
4812 FOR MEASURING SMALL MOVEMENTS. B.E.Noltingk. 
Brit. Commun. and Electronics, Vol. 7, No. 6, 430-5 (June, 1960). 
Certain limitations of conventional resistive, capacitive, induct - 
ive and photoelectric pickups are first reviewed. A new type of 
transducer is then described in which the coupling between coils is 
varied by a screen moving between them. The sensitivity of the de- 
vice is such that movements of 1 micron and less can be readily 
measured. 


621.317.39 
A SURVEY OF INDUSTRIAL WEIGHING TECHNIQUES. 
4813 P.A.Jassoy. 
Brit. Commun. and Electronics, Vol. 7, No. 5, 348-51 (May, 1960). 
A general comparison is made between the various weighing 
techniques. A review is then made in greater detail of the newer 
methods employing electrical and electronic principles. 


621.317.39 
A NEW TEST-PIECE PROBE ELECTRODE FOR THE 
4814 DETERMINATION OF THE MOISTURE CONTENT ON 
BORE SAMPLES OF PINE AND FIR POLES IN CONJUNCTION WITH 
AN ELECTRICAL MOISTURE-IN-WOOD METER. 
J.Herzig and J.Drabinski. 
Elektrizitutswirtschaft, Vol. 58, No. 23, 814-16 (Dec. 5, 1959). 
In German. 

With the normal type of electrode, the average moisture 
content only of the material is measured and no indication of intern- 
al variations is given. Furthermore, measurement accuracy is 
poor in the region of moisture saturation. The unit described is 
similar in form to a clothes peg in which a pair of hollow-ground 
metal electrodes have been incorporated so that samples 5 mm 
thick can be extracted from the body of the material under test. 

The method of calibration of the electrodes — by analysis of the 
sample — is explained and necessary corrections to the meter 
readings are tabulated. H.G.M.Spratt 


621.317.39 
RECENT DEVELOPMENTS IN THE PRECISE 
4815 MEASUREMENT OF TEMPERATURE. H.G.Bayley. 

J. Instn Engrs Australia, Vol. 31, No. 9, 227-9 (Sept., 1959). 

Discusses current practice in laboratory methods of tempera- 
ture measurement, and reviews recent developments in mercury 
thermometers, rare-metal thermocouples and platinum resistance 
thermometers. 


621.317.39 
MEASUREMENT PENDANTS FOR DETERMINING THE 

4816 TEMPERATURE IN GRAIN SILOS. K.H.Zeitz. 
Elektrotech. Z. (E.T.Z.) B, Vol. 12, No. 6, 121-4 (March 21, 1960). 
In German. 

The condition of stored grain can be determined by observing 
the variation of its temperature with time at various levels in the 
compartments of the silo. A new design of flexible pendant in the 
form of an armoured cable, with electrical resistance thermometers 
built in the core is, described. It is capable of withstanding the 
severe transient stress which is incurred when the silo is emptied. 
Details of auxiliary apparatus and temperature indicators for a 
48-pendant installation are given. T.R.Foord 


621.317.39 
SPECTRAL MEASUREMENTS WITH A SECONDARY 
4817 ELECTRON MULTIPLIER [S.E.V.}. G.Wollank. 
Elektronik, Vol. 9, No. 4, 105-8 (April, 1960). In German. 
Describes equipment for investigating the spectral distribution 
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of mercury~vapour and other fluorescent lamps used in physics and 
ray therapy. Rays from the lamp to be tested are dispersed in a 
monochromator and transformed by an s.e.v. into electric currents. 
The anode current of the s.e.v. is further amplified and fed to a pen 
recorder which registers the ray strength of the lamp as dependent 
on the wavelength. The wavelength range covered extends from 230 
to 760 mu and a large number of values may be recorded for a variety 
of operating conditions in the space of an hour or two, as opposed to 
the many days hitherto required for both recording and analysing 
the results. Equipment and circuits are illustrated, oscillograms 
shown, and a typical graphical result is presented and discussed. 
W.J.Mitchell 


621.317.39 
THE THEORETICAL AND EXPERIMENTAL DETER- 
4818 = MINATION OF DELAYS IN THE COMPARISON OF TIME 
SIGNALS. R.Proverbio. 
Ann. Franc. Chronom., Vol. 14, No. 1, 1-13 (1960). In French. 

The time delays in comparing locally generated square pulses 
with the 1 kc/s modulation of standard time signals of the WWV type 
are considered theoretically and practically for three types of equip- 
ment: (a) the recording chronograph (a specialized pen recorder); 
(b) the electronic stop watch (using pulse-counting techniques) ; and 
(c) the cathode-ray oscillograph. Maximum delays for the three 
cases are respectively +1.0, +0.4, and -0.08 ms (timebase non- 
linearities giving the negative value in the last case), and the maxi- 
mum intrinsic equipment errors are given as 2.0, 0.1, and 0.04 ms 
respectively W.D.Gilmour 


621.317.39 : 621-52 
AUTOMATIC CONTROL OF SMALL GAS RATES OF FLOW BY 
ELECTRICAL METHODS. I. See Abstr. 5272 


621.317.39 : 621.389 
ELECTRONIC TONOMETER FOR GLAUCOMA DIAGNOSIS. 
See Abstr. 4383 
621.317.39 : 621.389 
BIOLOGICAL FLOW AND PROCESS TRACING USING NUCLEAR 
AND ELECTRON PARAMAGNETIC RESONANCE. See Abstr. 4381 


621.317.39 : 621.311.22 
MEASUREMENT OF NOISE IN STEAM POWER STATIONS. 
See Abstr. 4631 


621.317.42 
FIELD MEASUREMENTS BY THE HARMONIC METHOD 
4819 __ SYSTEMATIC INVESTIGATIONS. J.Greiner. 
Nachrichtentechnik, Vol. 10, No. 3, 123-6 (March, 1960). In German. 
A previous paper (see Abstr. 4641 of 1959) introduced, as an 
operating principle in this general method, the idea of suppression 
of the fundamental frequency. This led to three separate measuring 
methods, of which one was described in detail with an example. The 
present paper extends the treatment systematically, examining the 
various parameters of construction and principle involved, and 
including extensive tables of characteristics, properties, advantages 
and disadvantages of the three methods listed briefly as: (a) "filter 
probe"; (b) "difference probe"; and (c) "phase-angle probe". A 
subsequent paper (see following abstract) describes the first two of 
these. W.J.Mitchell 


621.317.42 
4820 FIELD MEASUREMENTS BY THE HARMONIC METHOD 
— FILTER AND DIFFERENCE PROBES. J.Greiner. 
Nachrichtentechnik, Vol. 10, No. 4, 156-62 (April, 1960). In German. 
See preceding abstract. Measuring probes of both types, using 
both Mumetal and ferrite-core bodies, are described in detail, with 
graphs of sensitivities and other properties. The "filter" probe 
relies on purely electrical filter methods for suppression of the 
fundamental of a premagnetizing a.c. field, while the "difference" 
probe, which is old in principle, effects suppression in the probe 
head itself, and can assume many forms. One of these, a "ring- 
core" probe, using a ferrite core, is described and illustrated. 
24 references. W.J.Mitchell 


621.317.44 
MAGNE TOSTRICTION IN STEEL. MEASUREMENT 
4821 METHODS FOR ELECTRICAL SHEET. J.D. Whitaker. 
Elect. Times, Vol. 137, 675-7 (April 28, 1960). 
A method of measuring the dimensional changes due to magneto- 
striction in electrical steel sheet, based on the changes in the capa- 
citance of an electronic ultramicrometer in which the steel sheet 
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specimen forms one plate of the signal capacitor, is outlined. The 
electronic ultramicrometer is described and calibration and test 
conditions are mentioned. Results of magnetostriction distribution 
are given for two large laminations of cold-rolled steel having a 3% 
silicon content. Six references. 

Central Electricity Generating Board Digest 


621.317.61 
A NEW AUTOMATIC ELECTRON-TUBE-TESTING 
4822 EQUIPMENT. M.Jansen and H.Wiesemann. 
Nachrichtentechnik, Vol. 9, No. 10, 471-6 (Oct., 1959). In German, 
The transport section of the equipment is designed for a loading 
rate of 3 sec/tube, the movement being intermittent. Thirteen 
measuring stations are provided, at which connections are automati- 
cally made to the metering circuits. Electron-tube currents are 
converted to voltages by insertion of resistors and the voltages are 
compared with stabilized reference voltages. Error voltages are 
amplified to operate the sorting-mechanism relays. Measurements 


normally made are: negative grid current, heater-cathode insulation, 


tail current, static Ig, Ig,, gm, operating point, 1/u,emission, and 
heater current, but measurements may be omitted and others sub- 
stituted. The measuring circuits are built on the unit system and 
can be quickly changed. Full safety interlocks and indications are 
incorporated. W.G.Stripp 


621.317.61 : 621.382 
MEASUREMENT OF SEMICONDUCTOR PROPERTIES 
4823 THROUGH MICROWAVE ABSORPTION. &.D.Larrabee. 
R.C.A. Rev., Vol. 21, No. 1, 124-9 (March, 19690). 

A technique for utilizing microwave absorption as a probe for 
neasuring semiconductor properties is described. The complete 
isolation between the microwave measuring circuit and the sample 
circuit make this technique useful for many applications. It is 
shown that this technique can be used to measure minority carrier 
lifetime (decay of conductivity) in a way which requires no physical 
electrical connection to the sample under test. 


621.317.61 
AN APPARATUS FOR THE DETERMINATION OF THE 
4824. ELECTROMAGNETIC CHARACTERISTICS OF SOLID 
AND LIQUID MEDIA BETWEEN 30 AND 7000 Mc/s AND TEMPERA- 
TURES BETWEEN -60 AND +240°C. R.Eichacker. 
Rohde u. Schwarz Mitt., No. 11, 185-206 (1958). In German. 
The theory of the determination of y,€, 5, and 5, of materials 
from standing wave measurements on coaxial lipes is discussed. 
A commercial apparatus is described, and specimen results on 
ferrites and insulators are presented. A.J.Manuel 


INSTRUMENTS 
MEASURING APPARATUS 


621.317.3 : 525 
SOME TECHNIQUES OF PHYSICAL MEASUREMENT 
4825 {IN SPACE RESEARCH]. R.L.F.Boyd. 
Proc. Roy. Soc. A, Vol. 253, 516-22 (Dec. 29, 1959). 

Space Research Discussion, London, 1958 (see Abstr. 3780 of 
1960). The problem of physical measurement in a celestial labora- 
tory is discussed with particular reference to the possible uses of 
the Langmuir probe in satellites. The use which has been made of 
the space vehicle's proper motion in some techniques of physical 
measurement is described. The analysis of the energy distribution 
of particles and the mass analysis of ions using a Langmuir probe 
are considered in detail. C.F Barnaby 


621.317.7 : 551.5 : 525 
SELF-CONTAINED MEASURING EQUIPMENT FOR 

4826 {UPPER ATMOSPHERE] ELECTRON DENSITY AND 
IONIC MASS SPECTRUM. J.Sayers. 

Proc. Roy. Soc. A, Vol. 253, 522-5 (Dec. 29, 1959). 

Space Research Discussion, London, 1958 (see Abstr. 3780 of 
1960). Two experiments are described which, although designed in 
the first instance for rocket installation, have new features which 
may make them useful, in a modified form, for satellite instrument - 
ation. The first concerns the plasma dielectric method of measur - 
ing upper-atmosphere electron densities. The equipment described 
represents the first attempt at the measurement of local electron 
density by detecting changes in the dielectric constant using instru- 


INSTRUMENTS 


Abstr . 4822 —4832 


ments self-contained in the vehicle. The second concerns an auto- 
matic mass spectrometer for the analysis of ionic masses in the 
upper atmospheres. The spectrometer has a very large aperture 
(1000 cm*)and is thus expected to be able to detect small proportions 
of certain ion types in the main distribution which may play an 
important part in ionic processes C.F Barnaby 


621.317.7 : 537.7 
WIDE-BAND DETECTOR FOR MICRO-MICROAMPERE 
4827 LOW-ENERGY ELECTRON CURRENTS. 
T.E.Everhart and R.F.M.Thorniey. 
J. sci. Instrum., Vol. 37, No. 7, 246-8 (July, 1960). 
Electrons with a mean energy of a few electron volts emerging 
from a source a few millimetres in diameter are accelerated on to a 
positively biased plastic scintillator. The light generated in the 


scintillator is guided by a Perspex light-pipe to a photomultiplier. 
If the scintillator bias is greater than 10 kV, no noise is introduced 
by the scintillator —light—pipe—photomultiplier system. If the 
original electron signal is modulated, the maximum modulation 
frequency transmitted by the system is greater than 10 Mc/s. The 
minimum detectable current is limited by the photomultiplier dark 
current, and may be less than 10“ A with a suitably chosen tube. 


621.317.7114 
CONTINUOUS- LINE RECORDERS WITH BIMETAL 
4828 MEASURING ELEMENTS. H.Kaulfersch and G.Jentsch. 
Siemens-Z., Vol. 34, No. 3, 131-3 (March, 1960). In German. 
Owing to their great thermal lag, bimetal measuring elements 
are particularly suitable for recording the r.m.s. values for alter- 
nating currents which are subject to rapid variations with time. 
When connected in series with saturation transformers, these re- 
corders will withstand temporary overloads of a hundred times 
their full-scale value without suffering thermal or dynamic damage. 
A new continuous-line recorder is described whose front frame has 
the same dimensions as that of a normal indicating instrument, (5.7 
by 5.7 in.), and which can accommodate up to three measuring ele- 
ments. 


621.317.715 
VOLTAGE-SENSITIVE GALVANOMETER. 

4829 von Kaler 
Elektrie, Vol. 14, No. 1, 32 Wan., 1960). In German. 

From the condition of aperiodicity for a voltage-sensitive 
galvanometer an expression for the number of turns on the moving 
coil of the galvanometer is obtained. Experimental results, con- 
firming the theory, are given for a reflecting galvanometer . 

T.R.Foord 


621.317.724 
4830 THE TEINOGRAPH, A NEW HIGH-VOL TAGE SURGE 
RECORDER. J.G.Anderson and R.U.Giacomoni. 
Trans Amer. Inst. Elect. Engrs Ill, Vol. 78, 1800-8 (1960) = Pwr 
Apparatus Syst., No. 46 (Feb., 1960). 

An inexpensive instrument is described which records the wave - 
shapes of high-voltage transients such as lightning or switching 
surges. The device requires no power supply, cathode-ray tube, or 
photographic film, and can be left unattended for long periods of time. 
Waveshape is recorded by the envelope of a sequence of Lichtenberg 
figures on a dielectric plate, and equivalent sweep-speeds of less 
than 5 usec can be obtained for study of the wavefronts of lightning 
currents. 


621.317.727 
POTENTIOMETER RECORDERS WITH CONTINUOUS 
4831 BALANCE. IV. CIRCULAR CHART RECORDERS AND 
APPLICATIONS. G. ig. 
Arch. tech. Messen, No. 287, (Ref. JO034-8), 249-50 (Dec., 1959) 
In German. 

(For Pt I, 0 and I see Abstr. 2164 of 1960). The mechanical 
construction and operation of circular chart recorders is described, 
including a six-colour type for six measuring circuits. The appli- 
cation of potentiometer recorders to various measurements is 
briefly reviewed. C.F .Pizzey 


621.317.7727 
THE CHANGEOVER FROM INTERNATIONAL TO 
4832 ABSOLUTE ELECTRICAL UNITS ON POTENTIOMETER 
MEASUREMENTS. C.Fitger. 
Elektrie, Vol. 13, No. 11, 417-20 (Nov., 1959). In German. 
The fundamental! relationships applying to potentiometer meas- 
urements of voltage, current, power and resistance are considered 





Abstr. 4833-4841 


in relation to the 1948 agreement to convert to absolute units. By 
suitably altering the resistance in the standardizing circuit of a 
potentiometer, measurements in either units can be directly obtained. 
Proposals are made for the reconstruction of existing potentiometers 
to make them suitable for measurements in absolute units. 
T.R.Foord 


621.317.729 : 621.396.62 
4833 AN INTERFERENCE-DETECTING AND AERIAL TEST- 
W.Hinsch. 
Nachrichtechnik, Vol. 10, No. 1, 29-32 (Jan., 1960). In German. 
The set is a double superheterodyne receiver with lst and 2nd 
intermediate frequencies of 22 Mc/s and 5.25 Mc/s. The minimum 
indicated field strength is 15 4V/m and the maximum about 
50 mV/m. A telescopic V dipole is provided for interference 
detection and field strength measurement. Receiving aerials for 
testing can also be connected to the set. W.G.Stripp 


621.317.73 
4834 A SIMPLE INSTRUMENT FOR MEASUREMENT OF THE 
TOTAL INTERNAL D.C. RESISTANCE OF GALVANIC 
CELLS. J.Zieke. 
Elektrie, Vol. 14, No. 2, 68-71 (Feb., 1960). In German. 

The basic method of Euler (Abstr. 2747 of 1957) is improved by 
the addition of a calibrated e.m.f. to back off the meter. The termi- 
nal voltage-drop due to loading can now be read more accurately and 
internal-resistance measurements can be taken at lower loads. A 
multirange instrument is described which is directly calibrated in the 
ratio of internal to load resistance from 0.001 to 20. Accuracy and 
effects of loading are discussed. Z.AA.Krajewski 


621.317.733 
SINGLE-CONTROL ELEMENT WIEN BRIDGE WITH 


4835 = VARIABLE L, CORR. E.R.Wigan. 


Electronic Technol., Vol. 37, No. 6, 223-31 (June, 1960). 
A great variety of apparatus uses the Wien bridge as the basis 
of design; the modified version described here has the same fielti of 


application and has the added advantage that the performance of the 
network is determined by one control-element only, as distinct from 
the two which are essential to the Wien bridge. Various alternative 
forms of the network are described, some of which contain resistance 
and inductance; moreover, it is shown that the netwo k may be con- 
trolled either by means of a variable resistor or by a variable 
inductor or by a variable capacitor. Besides being useful as fre - 
quency bridges, these networks have application in oscillators and 
selective amplifiers. 


621.317.74 
PORTABLE TRANSISTOR LEVEL GENERATOR AND 
4836 LEVEL INDICATOR FOR ACCURATE [TRANSMISSION] 
MEASUREMENTS IN THE ENTIRE AUDIO FREQUENCY RANGE. 
E.Brtickner and H.Maier. 
Elektronik, Vol. 9, No. 1, 15-19 (Jan., 1960). In German. 

A continuously variable generator is constructed on the beat- 
frequency oscillator principle and uses a 80-100 kc/s and 50-60kc/s 
Clapp oscillator for outputs of 0-20 kc/s and 0-4 kc/s respectively. 
The circuit is temperature compensated, amplitude-stabilized and 
provided with self-contained calibration facilities and an output 
meter. Levels of -3 to +1 N are available. The indicator has an 
emitter follower input stage and covers -—4 to 3 N (or —40 to +50 dB) 
over a frequency range of 30 c/s to 20 kc/s. The amplifier, which 
can be used separately, has a novel calibrating device for setting the 
gain. Both instruments are driven by self-contained, sealed accumu 
lators. Circuits and technical data are given. ZA A.Krajewski 


621.317.74 
DEVELOPMENT OF A SQUARE LAW RADIO NOISE 
4837 METER. U. F.J.Trebby. 
Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 1186-91 (1959) = Pwr 
Apparatus Syst., No. 45 (Dec., 1959). 

Based on the experiences with the laboratory-type model of the 
r.m.s. noise meter described in Pt I (Abstr. 1409 of 1960), a proto- 
type instrument was designed and constructed. The basic electronic 
design of the original model was retained; modifications and im- 
provements and meter calibration and checking are reported in the 
present paper. E.M .Dembinski 


INSTRUMENTS 


ING SET FOR THE FREQUENCY RANGE 30 TO 230 Mc/s. 
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621.317.742 
PHASEMETER FOR 0.1 TO 6 Mc/s. 
4838 = Z_Hajos. 
Slaboproudy Obzor, Vol. 21, No. 3, 140-4 (1960). In Slovak. 

The instrument consists of a display unit, measuring unit and 
electronic switch. The two voltages E (y,) and E(y,) are applied to 
the electronic switch which operates at 50c/s and alternately passes 
one input signal during each half cycle. The signal from the switch 
is mixed with a local frequency, and a waveform having the frequency 
of 40kc/s is obtained. This is amplified, limited and then converted 
into narrow pulses which are applied to the control grid of the display 
c.r.t. The input signal frequency, after mixing, is also applied to 
the deflection plates of the display tube. A circular time-base is 
formed in this way. The pulses applied to the grid modulate the 
brightness of the time base. The phase difference can therefore be 
read directly from the time base by measuring the angular distance 
between the bright spots on the time base. The instrument can 
measure angles up to 360°, its error at frequencies up to 6 Mc/s being 
less than + 1°. A detailed diagram of the instrument is given. 

R.S.Sidorowicz 


621.317.743 
ATMOSPHERIC NOISE STRUCTURE. MEASURING 
4839 EQUIPMENT FOR 15 kc/s-20 Mc/s. C.Clarke. 
Electronic Technol., Vol. 37, No. 5, 197-204 (May, 1960). 
Equipment is described for measuring the following parameters 
of atmospheric radio noise as received on an omnidirectional aerial: 
(1) the amplitude probability distribution or the fraction of the time 
that the envelope lies above various thresholds; (2) the rate of 
arrival of the noise pulses and their amplitude distribution or, more 
generally, the number of occasions per second on which the noise 
envelope exceeds the threshold; (3) the average level of the envelope 
voltage; (4) the mean-square value of the envelope voltage, related 
to the noise power; and (5) the duration probability distribution of 
the noise bursts. The r.f. components of the atmospheric wave train 
are changed to an intermediate frequency of 10 kc/s within a band- 
width of 300 c/s, and all the measurements relate to the noise 
envelope in this bandwidth. The i.f. envelope is also displayed on a 
double-gun cathode-ray tube for visual and photographic studies of 
the noise. This may be done in conjunction with a cathode-ray 
direction-finder operating at 10 kc/s, which provides directional 
information for linking the noise with the geographical distribution 
of thunderstorms. The noise envelope may also be recorded on 
magnetic tape and the replay analysed in a manner similar to that 
used for the original noise. 


621.317.75 
DEVELOPMENT TRENDS IN OSCILLOGRAPHY. 
4840 O.Macek. 
Frequenz, Vol. 14, No. 1, 22-6 (Jan., 1960). In German. 

Present developments of the c.r.o. are directed towards the 
fulfillment of two main requirements: (1) improvements in the 
accuracy and reproducibility of measurements up to a grade I stand- 
ard of measuring instruments; and (2) the creation of new types of 
wideband c.r.o. for narrow-pulse work. A precision oscillograph is 
discussed in terms of the first requirement. For the wideband case, 
travelling-wave and stroboscopic oscillographs are described. A 
number of improvements are mentioned, concerning screen mater - 
ials, electron optics and deflection geometry. 30 references. 

A.Reiss 


621.317.75 
A MEASURING OSCILLOGRAPH FOR UNIVERSAL 

4841 APPLICATION. W.Hennicke. 
Nachrichtentechnik, Vol. 9, No. 8, 355-6 (Aug., 1959). In German. 

The Y-amplifier of the oscillograph has two band-widths which 
are selected by switching. The principal wideband characteristics 
are: frequency range, 0.5c/s to 8.5 Mc/s; rise time, 45 ns; roof- 
slope (square-wave) at 50 c/s, < 1%; gain, 150 max; max. sensiti- 
vity, 7cm/V(p. to p.). The narrowband characteristics are: fre- 
quency range, 0.5c/s to 400kc/s; roof-slope at 50c/s, < 1%; gain, 
150000 max; max. sensitivity, 7cm/mV (p. to p.). Calibration is 
provided by a continuously variable square-wave trace anda m.c. 
voltmeter scaled in volts p. to p. The timebase has a frequency range 
(free running) of 20c/s to 600kc/s, and the max. spot velocity is 
90km/s. No circuit details are given, and the size of the c.r. tube 
is not stated. C.F.Pizzey 
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621.317.75 
OSCILLOGRAPHIC RECORDING OF THREE-PHASE 
4842 POWER USING HALL-MULTIPLIERS. U.Schr6der. 
V.D.E. Fachber., Vol. 20, 16-24 (1958). In German. 

In investigating by oscillographic methods the dynamic perform- 
ance of 3-ph. machines, it has hitherto been necessary to use two 
wattmeter loops connected in the usual manner, and, after recording, 
to evaluate by adding (or subtracting) the two curves. In the new 
method described, the total power is recorded directly by a single 
simple loop by using so-called Hall-multipliers. A Hall-multiplier 
consists of a three-limbed iron core with an air-gap in the middle 
limb which also carries a magnetizing coil. An indium arsenide 
plate is inserted in the air-gap. InAs as a Hall generator is insen- 
sitive to temperatures up to 100°C, and is free from lag over a wide 
frequency range. The InAs plate is connected in series with a 
resistor and the combination connected across the secondary of a 
voltage transformer; the magnetizing coil of the multiplier is 
connected across the secondary of a current transformer. One 
multiplier replaces each wattmeter, and the two multipliers with 
their outputs connected in series give a voltage which is applied 
to a single oscillograph loop and is « total 3-ph. power. It is shown 
that Hall-multipliers can also be used to record stator-winding losses 
by producing a voltage « I°R. A resistor in the secondary of a c.t. 
produces a voltage which is « IR; this is multiplied by I, giving a 
Hall voltage « to rR. A circuit incorporating multipliers for re- 
cording the difference of 3-ph. power input and the stator winding 
losses is given, using the two-wattmeter principle, the total Hall 
voltage being applied to a single oscillograph loop. A number of 
oscillograms are given of the starting of 3-ph. slip-ring, squirrel- 
cage and synchronous motors taken with wattmeter loops or with 
Hall-multipliers and single loops. Starting tests with asymmetrical 
(1 : 1 : 1.5) rotor resistors are included. A discussion on the paper, 
together with the author's replies, is appended. C.F .Pizzey 


621.317.75 
THE MEASURING ACCURACY AND ACCURACY OF 
4843 DELINEATION OF CATHODE-RAY OSCILLOGRAPHS. 
H. van Bergen. 
V.D.E. Fachber, Vol. 20, 24-8 (1958). In German. 

The following are briefly discussed: errors which originate in 
the c.r. tube, e.g. deflectional non-linearity, trapezium and pin- 
cushion distortion; the upper limits of frequency response of ampli- 
fiers; the effects of amplifier rise-time on the delineation of rect- 
angular pulses; the types of distortion of rectangular wave-forms 
produced by amplifiers of limited high or low frequency response; 
phase-compensated voltage dividers for amplitude adjustment; zero 
drift of d.c. amplifiers. It is concluded that with correct adjustment 
and use of a typical c.r.o. a measuring accuracy of 3% may be 
expected. C.F.Pizzey 

621.317.755 
A SIMPLE MULTI-DIMENSIONAL C.R.T. DISPLAY 
4844 UNIT. D.M.MacKay. 
Electronic Engng, Vol. 32, 344-7 (June, 1960). 

Functions of two or more variables can be displayed on the 
screen of a c.r.t. as a two-dimonsional projection of the hypersur- 
face they define. The angle of projection may be altered by rotating 
potentiometers which determine the proportions in which the different 
input voltages contribute to the X and Y deflexions. While this is 
best done with the help of sine—cosine potentiometers having four 
sliders, and matching amplifiers, a surprisingly satisfactory result 
can be achieved with much simpler circuits, requiring only two- 
ganged linear potentiometers and a few carefully chosen resistors. 
The outputs for a fully stereoscopic display can also be derived at 
the cost of little additional circuit complexity. 


621.317.755 
RECORDING APPARATUS WITH TEN ELECTRON 

4845 BEAMS FOR MEASUREMENTS IN HIGH-VOLTAGE 
NETWORKS. H Baatz and H.Maier. 
Elektronik, Vol. 8, No. 12, 365-70 (Dec., 1960). In German. 

Describes an instrument having a greater writing speed than 
conventional light-beam (Duddell) oscillographs. It is intended for 
use with capacitor voltage-dividers to study transient phenomena in 
a.c. networks. The traces of seven cathode-ray tubes (three of which 
have double beams and post-deflection acceleration) are focused 
through five lenses on to photographic paper 12cm wide. The maxi- 
mum paper speed is 15 m/s and 1kc/s time markings may be recor- 
ded. The optical system is discussed in detail and is claimed to be 
free from error. Two examples of its application are described and 
oscillograms are illustrated. T.R.Foord 
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621.317 755 
A VERSATILE NEW D.C. - 500 MC OSCILLOSCOPE 
4846 WITH HIGH SENSITIVITY AND DUAL CHANNEL 
DISPLAY. R.Carlison. 
Hewlett-Packard J., Vol. 11, No. 5-7, 8 pp (Jan.-March, 1960). 


621.317.755 
ON THE DEVELOPMENT OF A WOBBULATOR DISPLAY 
4847 FOR THE ULTRA-HIGH-FREQUENCY RANGE. J.Alder. 
Nachrichtentechnik, Vol. 9, No. 8, 356-8 (Aug., 1959). In German. 
The system covers presentation of resonance curves in the 
1-40 Gc/s range for p between 300 and 30000. Calibration and 
frequency markers are provided. A block diagram is given together 
with details of some of the constituent apparatus. Accuracy of 
measurement and limiting factors are discussed. 
Z.A.A.Krajewski 


621.317.755 : 621.375.221.2 : 621.374 
A CONTRIBUTION TO MEASUREMENT IN THE 
4848 MILLIMICROSECOND RANGE. W.Meinel. 
Nachrichtentechnik, Vol. 9, No. 9, 405-10 (Sept., 1959). In German. 
The principles of distributed amplification are reviewed, the 
equivalent circuit of the deflector plates and their effect on rise time 
are studied, and an oscilloscope with a bandwidth of 120 Mc/s and 
a timebase velocity of 3mm/millimicrosec is described. Applications 
to the study of phenomena in nuclear physics are discussed. 
W.G.Stripp 


621.317,761 
THEORETICAL STUDY AND PRINCIPLES OF 
4849 OPERATION OF A LOGARITHMIC INTEGRATOR. 
R.G.Nicolo. 
Onde elect., Vol. 39, 816-22 (Oct., 1959). In French. 

The theory of the diode pump circuit is developed and cascading 
arrangements, providing a pulse-frequency meter, with a logarithmic 
response, are described. The shape of the response and the various 
sources of error are fully discussed. T.H.D.Attewell 


621.317.78 : 621.372.8 
DEVELOPMENT OF A WIDEBAND THERMISTOR 

4850 MOUNTING. Z.Novotny. 

Slaboproudy Obzor, Vol. 21, No. 4, 225-8 (1960). In Czech. 

A thermistor, type 11NR10/A3, is mounted in parallel with the 
narrow wall in a rectangular waveguide having a cross-section of 
10.2 x 22.9 mm. A sharting plunger is situated at a distance of 
9.5 mm from the thermistor and a matching capacitive post is placed 
at a distance of 10.5 mm (on the source side) from it. The thermistor 
is connected into a bridge circuit which is balanced when the resis - 
tance is R = 2002. The thermistor can be matched to the waveguide 
by means of the plunger and the capacitive post. The matching pro- 
cedure is explained by means of Smith charts. Measurements show 
that the circuit can be employed at frequencies ranging from 8.2 to 
12.4 Ge/s with the standing-wave ratio of less than 1.35. The same 
thermistor in different mountings could be used at the frequencies 
of 3.95-5.85 Ge/s and 5.85-8.2 Gc/s. R.S.Sidorowicz 


621.317.784 
STROBOSCOPIC AND PHOTOELECTRIC METER- 
4851 CALIBRATING APPARATUS. K.Engelbach. 
Arch. tech. Messen, No. 287, (Ref. Z733-12), 261-4 (Dec., 1959). 
In German. 

The stroboscopic methods described use a flashing light source 
to illuminate circumferential markings (400 divisions) on the rotor 
disk of the meter under test. The frequency of flashing is deter - 
mined by: (a) photoelectric scanning of similar markings on the 
rotor disc of a standard meter; (b) a frequency generator; (c) 50 c/s 
mains. The photoelectric method described is the so-called 
"“Omega-Method". A drum with 100 slits is rotated at 3000 rev/min 
by a small synchronous motor. A stationary lamp and lens inside 
the drum project a light-beam through the slits in a radial] direction 
so that the beam is chopped to produce 5000 flashes/sec. The modu- 
lated beam is focused on the rotor disk markings of the standard and 
the test meters, and photocells detect the fluctuations in light inten- 
sity. The cell outputs are amplified and applied to a c.r.o., and the 
relative drift of the signals on the screen shows the difference in 
speeds of the rotors, and permits exact equalization. The signal 
frequency with a disk at standstill is 500 c/s, and rotation of the 
disk increases the frequency. The apparatus is, therefore, particu- 
larly sensitive to small speed differences at low rotor speeds. 

C.F Pizzey 





Abstr. 4852—4862 MAGNETIC 


621.317. 784 
POWER METERING EQUIPMENT GOVERNING THE 
4852 MAINS INPUT TO A MOTOR-GENERATOR USED WITH 
A PROTON-SYNCHROTRON. H.Hidle. 
Brown Boveri Rev., Vol. 40, No. v, 302-5 (June, 1954). 


621.317.79 
THE DESIGN OF OPTICAL DIGITAL INSTRUMENTS. 
4853 1.R.Young. 
Electronic Engng, Vol. 32, 359-65 (June, 1960). 

Various design considerations for optical digital instruments are 
first discussed with emphasis placed on the importance of readings 
being at once available if demanded, as this is desirable in time 
sharing systems. Some low-resolution instruments are then described 
with notes on the use of the data obtained from them. Finally, the 
problems associated with the design of very high resolution units are 
briefly described. 


621.317.79 
CALIBRATION AND RE-CALIBRATION OF PHOTO- 

4854 ELECTRIC METERS TO CORRECT FOR THE SPECTRAL 
CHARACTERISTICS OF THE MEASURED LIGHT. L.Levi. 

Illum. Engng, Vol. 55, No. 2, 100-1 (Feb., 1960). 

Because the spectral response of a photoelectric device differs, 
in general, from that of the standard observer, it is impossible for 
one calibration of a photoelectric meter in photometric units to be 
accurate for various light sources of different spectral character - 
istics. Correction factors are derived, with which a reading must 
be multiplied, if the measured light has a spectral distribution 
different from that used in the original calibration. A relatively 
simple method for calibrating any photoelectric meter if a source 
of known intensity and spectral distribution is available is also 
given. 


621.317.79 : 621.398 
ABLE-3 PAYLOAD DESIGN. See Abstr. 4568 


621.317.79 : 621.389 


NEW STANDARDIZED AND CALIBRATED PHONOCARDIO- 
GRAPHIC SYSTEM. See Abstr. 4376 


621.317.794 
A CALORIMETRIC DOSEMETER FOR ELECTRON 
4855 BEAM GENERATORS. H.C.M.von Ardenne andS.Schiller 
Elektrie Vol. 13, No. 10, 386-8 (Oct., 1959). In German. 
The performance and calibration of an instrument designed for 
use in industrial irradiation installations is described. E.A.Ash 


621.317.794 
SOME PROBLEMS RELATING TO THE STANDARD- 
4856 IZATION AND UNIFICATION OF THE INSTRUMENTS 
FOR INSPECTION AND CONTROL IN INDUSTRY, BASED ON 
NUCLEAR RADIATION. P.Savitskii and V.Yanushkovskii. 
Latv. PSR Zinat. Akad. Vestis, No. 10 (147), 77-84 (1959). 
In Russian. 

Deals with various setups of the relay type (for mean current 
recording), used at present in Soviet industry. Out of the three 
fundamental units of the setups involved (radiation source, radio- 
active transmitter, and the electronic-relay unit), it is the radio- 
active transmitters that are specialized, e.g. for production control, 
counting or blocking. Various types of fundamental units are des- 
cribed and illustrated. F.Lachman 


MAGNETIC DEVICES AND MATERIALS 


621.318.122 : 539.2 : 538.2 
VARIATION OF PERMANENT-MAGNET PROPERTIES 

4857 WITH CRYSTAL ORIENTATION IN COLUMNAR 
CRYSTAL ALLOYS. M.McCaig and W. Wright. 

Brit. J. appl. Phys., Vol. 11, No. 7, 279-81 (July, 1960). 

The crystal orientations of three casts of a columnar permanent - 
magnet alloy have been compared. The same alloy has also been cut 
and tested at various angles to the columnar axis. Coercivity and 
(BH) max fall off less rapidly with angle than is predicted by Stoner 
and Wohlfarth, but may agree better with more modern theories, 
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some of which have not yet been worked out in a form suitable for 
comparison. It is concluded that variations in the properties of 
columnar permanent-magnet alloys are still not wholly accounted 
for, although spread of crystal orientation may be a contributory 
factor. 


621.318.132 : 539.2 : 538.2 
SWITCHING BEHAVIOR OF LOW REMANENCE 

4858 FERRITE. F.B.Hagedorn and E.M.Gyorgy. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 398S-400S (May, 1960). 

Switching studies have been made on a low remanence ferrite. 
By using a sampling oscilloscope with a response time less than 
5 x 10°” sec, switching times shorter than 5 x 107° sec have been 
measured. About half of the flux in this ferrite appears to switch 
by nonuniform rotation, but even in small fields the remaining flux 
switches substantially faster than would be expected on the basis of 
nonuniform rotational reversal. This observation is interpreted as 
further evidence of the existence of a ferrite flux reversal process 
in which switching is speeded up by an interaction between the mag- 
netization and a demagnetizing field. In contrast to square loop 
ferrites, the threshold field for both processes in this low remanence 
ferrite is approximately zero. 


621.318.132 : 621.374.32 
SOLVING NOISE PROBLEMS IN DIGITAL COMPUTER 
MEMORIES. See Abstr. 4214 


621.318.132 : 621.372.852.4 
LOW-LOSS MICROWAVE FERRITES. 
4859 W.Kagan and R.Vautier. 
Onde elect., Vol. 39, 202-6 (March, 1959). In French. 

The ratio between ©, the polarization-plane rotation due to the 
Faraday effect, and attenuation @, is taken as a figure of merit in 
studies involving different mixes of nickel-zinc ferrites, at a fre- 
quency of 9575 Mc/s and 20°C ambient. Measurements of ©, a, 
ellipticity and s.w.r. in a rotator yield sufficient information on the 
operational mechanism. A number of curves are given relating the 
above factors as well as resonance effects against mix composition 
Cr,0, content and magnetizing field. Results are analysed and com- 
pared with theoretical expectations. 9 references, 11 illustrations. 

A.Reiss 


621.318.132 : 621.372.851.3 
FERRITES FOR RESONANCE ISOLATORS IN THE 
4860 RANGE 1700-2300 Mc/s. 
E.M.Hickin, J.F.Werner and J.M.Sidweli. 
Onde elect., Vol. 39, 233-40 (March, 1959). In French. 

Ferrites for such applications are required to have: low induction 
of saturation, high Curie temperature, a sharp ferromagnetic reso- 
nance and low losses. Two types of ferrite have been realised with 
the following nominal composition: 


Mg, an Mn, 19s Fe, Al, and Ni, , Za, , Al, Fe xy 


Low frequency parameters are measured by conventional means and 
microwave properties by means of cavity-resonator techniques. 

Two isolator configurations are described. The first, utilizing a flat 
guide, provides over 20 dB of isolation with less than 1 dB loss in a 
200 Mc/s band. The second, using coaxial-line construction, is a 
narrow-band type with the advantage of small physical dimensions. 

3 references, 14 illustrations, 3 tables. A.Reiss 


621.318.2 
NEW DEVELOPMENTS IN PERMANENT MAGNETS. 
4861 J.L.Salpeter. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 2, 84-90 
(Feb., 1960). 

Special precipitation-hardening Ticonal alloys are described. 
These have a maximum BH product of 11 x 10° gauss-oersteds which 
makes them very suitable for permanent magnet applications, e.g., 
in loudspeakers. The theory of magnetic domains provides an ex- 
planation of the magnetic properties of Ticonal and points the way to 
further improvements. 


621.318.2 
RELATION BETWEEN PERMANENT MAGNET 
4862 CONFIGURATION AND PERFORMANCE. P.P.Cioffi. 
Trans Amer. Inst. Elect. Engrs 1, Vol. 78, 979-82 (1960) = 
Commun. and Electronics, No. 46 (Jan., 1960). 
A comparison is made of the efficiencies cf two types of 
permanent magnet for airborne magnetrons. The bowl-shaped 
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magnet has recently been introduced to replace the conventional 
U-type magnet. It is shown both theoretically and experimentally 
that there is little difference in total magnetic permeance between 
the two types. Although the U-magnet has a high pole-piece-leakage 
permeance, the greater surface area of the bowl magnet results in 
a high magnet-surface-leakage permeance. For all practical 
purposes the magnetic-circuit permeance is independent of magnet 
configuration. However, since the U-magnet configuration is better 
adapted for processing, a high average energy product can be 
obtained with this type and it is potentially capable of operating 
with the optimum characteristics of the permanent-magnet material 
providing the magnet thickness can be kept small. 

B.Dunford 


INDUCTORS . REACTORS 
RELAYS 


621.318 .424 
ANALYSIS OF QUALITY FACTOR OF ANNULAR CORE 
4863 INDUCTORS. V.E.Legg. 
Bell Syst. tech. J., Vol. 39, No. 1, 105-26 (Jan., 1960). 

Summarizes and presents methods in use during the past 25 
years at Bell Telephone Laboratories for the design of high-quality 
inductors. The quality factor, Q, of annular-core inductors can be 
maximized by adapting core dimensions, winding details, etc., to 
the specific properties of the magnetic core. Commercial core 
materials include 2—81 Mo-permalloy powder and carbonyl iron 
powder. Analysis of the relationships of dimensions and magnetic 
properties is given first in terms of the bare fundamentals of d.c. 
copper resistance and magnetic core losses. The paper then derives 
expressions for, and considers the effects of, additional losses due 
to the windings, such as eddy currents in the copper, dielectric 
losses and the contribution to effective resistance due to parallel 
distributed capacitance. Finally, a graph is supplied showing thé 
maximum Q and optimum frequency for many commercial sizes 
of annular cores. 


621.318.424 
THE THREE-LIMBED MAGNETIC CIRCUIT. 
4864 JW. Lynn. 
Elect. J., Vol. 164, No. 12, 764-5 (March 18, 1960). 

When a coil on one limb of a three-limb magnetic circuit is 
energized, the voltage and current characteristics of coils with the 
same number of turns on the other two limbs are rather unusual. 
These characteristics are explained by the use of matrix techniques 
applied to the equivalent circuit. It is suggested that the device may 
be suitable for control purposes. G.V.Hargreaves 


621.318.435.3 : 621.313.12 
THE APPLICATION OF TRANSDUCTORS TO THE 

4865 VOLTAGE REGULATION OF EXCITERLESS GENER- 
ATOR. E.Renz. 

A.E.G. Mitt., Vol. 49, No. 10-11, 453-58 (Oct.-Nov., 1959). In 
German. 

In the arrangement described, the field winding of an alternator 
is fed from a 3-ph. full-wave rectifier. The input to the rectifier is 
partly from the terminal voltage of the machine and partly from the 
current transformers. The current transformers are also biased by 
direct current obtained by rectifying the terminal voltage. The resul 
ting effect is a stabilization of the terminal voltage at a value depen- 
ding on the bias level set in the current transformer. It is stated 
that machines of this type have been constructed up to a power of 
2 MVA. An oscillogram is shown of the transient response of a 
100 kVA machine in which the terminal voltage recovers in about 
10 cycles of the supply. A photograph is shown of a small machine 
in which the regulator circuit is incorporated as part of the frame. 

8.C.Dunn 


621.318.435.3 : 621.313.322 
THREE-PHASE TRANSDUCTORS FOR THE ADDITION - 
4866 AL VOLTAGE REGULATION OF COMPOUNDED 
SYNCHRONOUS GENERATORS. W.Droste and H.Janzen. 


A.E.G.Mitt., Vol. 49, No. 10-11, 459-62 (Oct.-Nov., 1959). In German. 


The field winding of the alternator is fed from a 3-ph. full-wave 
rectifier. The input to this rectifier is made up of contributions 
from a winding on the main current transformer in series with the 
output phases and a contribution from three tapped air-cored chokes 
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Abstr. 4863—4871 


also connected to the phases. The main contro] transductor is fed 
partly from a coupling winding on the main current transformer and 
partly from the tap on the air-cored chkes. The d.c. bias on the 
transductor is derived from the terminal voltage. A particular 
advantage of this circuit is the resulting very simple design of 
control transductor. Photographs are shown of two versions using 
respectively cold-rolled and hot-rolled laminations. 8.C. Dunn 


621.318.435.3 : 621.313.332 
TRANSDUCTOR VOLTAGE REGULATOR FOR MEDIUM- 
4867 FREQUENCY GENERATORS. A.Schmidt. 
A.EG. Mitt., Vol. 49, No. 10-11, 468-70 (Oct.-Nov., 1959) 
In German. 

The particular application is to generators which are used for 
induction heating. The problem is to maintain the effective value of 
the output voltage constant, independent of variations in load and 
frequency. This is achieved by amplifying an error signal in a push- 
pull transistor circuit and applying it to the control winding of a mag- 
netic amplifier. The output voltage may be set to within an accuracy 
of 1.5% under the above conditions anywhere between 20 and 100% of 
full output. A particular advantage of this method of control is that 
a number of generators may be operated in parallel 8.C.Dunn 


621.318.435.3 : 621.316.722 
VOLTAGE REGULATION OF A FREQUENCY 

4868 CONVERTOR BY MEANS OF TRANSDUCTORS 
R.Zahorka. 
A.EG. Mitt., Vol. 49, No. 10-11, 470-2 (Oct.-Nov., 
In German 

The machine considered has a 50 c/s 3-ph. input and 7.5 kVA 
400 c/s output. The main transductor which controls the gross 
power input to the drive motor is controlled in turn by the output of 
a smaller magnetic amplifier which is sensitive to variations in the 
output higher -frequency voltage. The output voltage is adjustable 
between 350 and 420 V. Over this region the regulation against load 
and frequency variations is better than + 1%. The transient con- 
ditions are described by two oscillograms 8.C.Dunn 


621.318.435.3 : 621.375.3 
SINUSOIDAL-OUT PUT MAGNETIC AMPLIFIERS AND 

4869 THEIR APPLICATION TO TRANSDUCTOR 
CONTROLLED VOLTAGE REGULATORS. W .Matthes. 
A.E.G. Mitt., Vol. 49, No. 10-11. 483-7 (Oct.-Nov., 1959) 
In German 

A filter circuit is described which when connected between a 
transductor and its load has a negligible influence on the operation 
of the transductor. It consists of a series-tuned circuit followed 
by a number of parallel-connected series-tuned circuits and finally 
a shunt inductance. A 2 kVA installation is described,which, opera- 
ting from 50 c/s mains, produces an output adjustable over a range 
of + 10% about 220 V. The deviation from a sine wave is less than 
5%. It is also found that the variation in output voltage with such an 
arrangement is considerably less than with an ordinary transductor 
Between full load and 10% the output voltage regulation is + 0.5% 
and between 10% and open-circuit the regulation is + 1%. 


1959) 


§.C.Dunn 


621.318.435.3 : 621.314.652 
GRID-CONTROL TECHNIQUE FOR CURRENT RECTI- 
4870 FIERS USING TRANSDUCTORS. 
W.Jentsch and W.Reichelt. 
A.E.G. Mitt., Vol. 49, No. 10-11, 492-5 (Oct.-Nov., 1959). InGerman. 
The principles of grid control are first explained and it is shown 
that transductors may be usefully employed in two distinct roles. 
These involve either control of the saturation conditions in the trans- 
ductor or a phase~shift circuit. Simple oscillograms and vector 
diagrams are given. 8.C.Dunn 


621.318 .435.3 
THE TRANSDUCTOR SWITCH, ITS METHOD OF 
487] OPERATION AND APPLICATIONS. A.Lang. 
A.EG. Mitt., Vol. 49, No. 10-11, 473-83 (Oct.-Nov., 1959). 
In German. 

Starting from the bistable control characteristic of a feedback 
magnetic amplifier and of the different forms of feedback circuit, 
various parameters of the transductor switch are derived; these 
include feedback factor, hysteresis-loop width, switching ratio and 
insensitivity. The most important application is to tap~changing on 
transformers. Other useful applications include maximum- and 
minimum -voltage limiters, direction-sensitive circuits, latching 
for relays and the production of pulees. Examples are given of a 
few simple logical circuits 8.C.Dunn 





ELECTROSTATICS 


621.318.435.3 : 676.2 
TRANSDUCTOR-CONTROLLED PAPER-WINDING 
4872 MACHINES. H.J.Bederke. 
A.E.G. Mitt., Vol. 49, No. 10-11, 515-19 (Oct.-Nov., 1959). In 
German. 

The general principles of paper-mill control are described 
whereby the tension in the paper and its speed are controlled by 
regulating current and voltage respectively. It is emphasized that 
the advent of the magnetic amplifier has enabled extremely accurate 
control of paper motion at speeds up to 2200 m/min. Modern methods 
of control may be described as compensating for the acceleration 
forces on the paper. Block diagrams are given of typical control 
loops together with frequency-responses. §8.C.Dunn 


621.318.435.3 : 621.365.2 

4873 TRANSDUCTOR ELECTRODE-CONTROL OF ARC- 

FURNACES. W.Gruber. 
A.E.G. Mitt., Vol. 49, No. 10-11, 552-61 (Oct.-Nov., 1959). 
In German. 

It is first shown that the requirement is in fact an impedance 
control device and it is shown how by writing the basic equation as a 
difference relationship it is possible to effect control by means of 
voltage and current increments. Examples are given of transductor 
circuits for controlling the electrode-drive motors for furnaces of 
3, 10 and 80 tons capacity. Among the circuit features noted are the 
use of a magnetic-powder clutches and of amplidyne/Leonard-motor 
control systems. Oscillograms are shown of system behaviour under 
initial-melt conditions. 8.C.Dunn 


621.318.435.3 
THE TRANSDUCTOR AS A BUILDING BLOCK OF A 

4874 CONTROLLED TEST-INSTALLATION. H.Blirskens. 
A.E.G. Mitt., Vol. 49, No. 10-11, 611-15 (Oct.,-Nov., 1959). 
In German. 

The use is described of transductor amplifiers in connection with 
a test stand for hydraulic pumps where the operating speed must be 
adjustable within the range 500-6000 rev/min, with an accuracy of 
better than 0.5%. 8.C.Dunn 


621.318.435.3 : 621.316.74 
TEMPERATURE-INDICATING AND CONTROL EQUIP- 
4875 MENT WITH SWITCHING TRANSDUCTOR. R.Zahorka. 
A.E.G. Mitt., Vol. 49, No. 10-11, 616-17 (Oct., - Nov., 1959). 
In German. 
A simple on—off control system suitable for use with either 
nickel or platinum thermometer elements. 8.C.Dunn 


621.318.435.3 
THE TRANSDUCTOR SWITCH AS A COMPONENT OF 
4876 4 THREE-ELEMENT REGULATOR. E.Hayek. 
Elektrotech. U. Maschinenbau (E.U.M.), Vol. 77, No. 3, 49-52 
(Feb. 1, 1960). In German. 

A transductor with suitable feedback can be made to exhibit 
bistable behaviour, and so act as a switch. It is shown that two 
such transductors can be used to regulate the output voltage from a 
transformer by controlling a tap-changing motor. A brief descrip- 
tion is given of a practical transductor unit. It is claimed that such 
a unit is rugged, simple, and stable, while capable of regulating 
voltage to + 0.5%. D.J.Bailey 


621.318.435.3 
4877 VOLTAGE CONTROL AND MAGNETIC CHARACTER- 
ISTICS OF THE FULL WAVE TRANSDUCTOR WITH D.C. 
OUTPUT. W.Schilling. 
Elektrotech Z. (E.T.Z.) A, Vol. 80, No. 23, 817-22 (Dec. 1, 1959). 
In German. 

For previous parts see Abstr. 2823, 6450 of 1959. A pair of 
half-wave transductors is considered in push-pull and bridge circuits. 
A qualitative analysis of the operation is generously illustrated with 
oscillograms. Three method of d.c. control are compared: those 
with a high or low-impedance control source and that using low- 
impedance d.c. superimposed on an a.c. flux re-setting voltage. 
Adding a restoring diode across the load in the push-pull circuit with 
high control-impedance results in a reduction of choke size. Causes 
of instability with low-impedance control are briefly explained. 

Z.A.A.Krajewski 


621.318 .562.2 
THE FERREED — A NEW SWITCHING DEVICE. 
4878 A.Feiner, C.A.Lovell, T.N.Lowry and P.G.Ridinger . 
Bell Syst. tech. J., Vol. 39, No. 1, 1-30 (Jan., 1960). 
An experimental switching device is described that has the 
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following properties: (a) sealed metallic contacts, (b) control times 
in the microsecond range, (c) coincident selection, (d) memory with- 
out holding power and (e) small size. The device, named the ferreed. 
may be used as a crosspoint in telephone switching networks of the 
space-separation type. The development of the ferreed is traced 
from a conceptual model, through realization of a practical model, 

to possible applications in switching networks. Two methods of 
coincident control are discussed, and three devices related to the 
conceptual ferreed are described briefly. 


ELECTROSTATICS . CAPACITORS 


621.319 
ELECTROSTATIC DEPOSITION PROCESSES. 
4879 = K_Sittel. 
Elect. Engng, Vol. 79, No. 4, 288-93 (April, 1960). 
A discussion of deposition processes, involving powder, fibrous, 
and liquid materials. It is shown that electrostatics can be adapted 
successfully to production-line techniques. 


621.319.4 
POLYSTYRENE DIELECTRIC CAPACITORS. 
4880 =F McCabe. 
A.T BE. J., Vol. 15, No. 3, 237-44 (July, 1959). 

The requirements for a filter tuning capacitor and the applica- 
tion of polystyrene as a dielectric for this purpose are discussed. 
The characterisitics of polystyrene and of polystyrene capacitors 
are described and the methods of obtaining precise values of capaci- 
tance are outlined. The method of manufacture and the special manu- 
facturing equipment developed are described; this is followed by a 
more detailed discussion of characteristics. A forecast of future 
development is made. 


621.319.4 
DISCHARGES IN CAPACITOR DIELECTRICS. 
4881 W.Held and R.C.Kunze. 
V.D.E. Fachber., Vol. 20, 28-37 (1958). In German. 

A discharge detector, capable of being used with capacitors of a 
few kVA and microfarads, was made to study the discharge-inception 
voltage and magnitude of oil- and chlordiphenyl-impregnated 
capacitors. It was found that the inception voltage depended on the 
dielectric thickness, on temperature and the impregnant. The 
voltage for Clophen A30 was 30% higher than those for Clophen A50 
and oil. 1.D.L.Ball 


621.319.45 
ELECTROLYTIC CAPACITORS. 
4882 D.S.Margolis and J.H.Cozens. 
A.T.E.J., Vol. 15, No. 3, 245-52 (July, 1959). 

Characteristics of electrolytic capacitors are discussed, and 
improvements secured through the use of super-pure aluminium are 
given. This is followed by a description of the tantalum-foil electro- 
lytic, the reason for the application of this type to card-mounted 
carrier equipment being given as their reliability and long life to- 
gether with small size. 


621.319.5 : 621.359.4 : 621.318.435.3 
APPLICATION OF TRANSDUCTORS TO ELECTRO- 

4883 STATIC FILTER INSTALLATIONS. B.Kasstihike. 
A.E.G. Mitt., Vol. 49, No. 10-11, 570-6 (Oct.-Nov., 1959). In German. 

Gas purification plants using electrostatic precipitation require 
a control means which enabies not only the operating conditions to 
be set but also to préscribe the behaviour under breakdown condi- 
tions. Not only must a series-connected transductor be capable of 
supporting the entire supply input under short-circuit conditions but 
under running conditions the consumption of power should be a mini- 
mum. A number of simple circuits are shown using current control. 
Designs rated at up to 130 kVA are at the moment under considera- 
tion. 8.C.Dunn 


621.319.5 : 537.52 
DESIGN AND PERFORMANCE OF A COMPACT SURGE 
4884 GENERATOR. E.Thornton. 
Brit. J. appl. Phys., Vol. 11, No. 7, 265-8 (July, 1960). 

A compact surge generator for investigation of a fast, linear, 
pinched discharge using only moderate energy storage is described. 
The technique of construction using an explosive switch to obtain 
low inductance, and the method of measuring current are discussed. 
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The behaviour of the surge generator when short circuited is deter- 
mined from the current waveform, and inductance and resistance 
values are deduced. The inductance and resistance of the switch 
are much less than those for the whole circuit, with a linear dis- 
charge in deuterium. 


621.319.53 : 537.3 
NEW HIGH-VOLTAGE MULTI-STAGE IMPULSE 
4885 GENERATOR CIRCUIT. T.E.Broadbent. 
J. sci. Instrum., Vol. 37, No. 7, 231-6 (July, 1960). 

A new high-voltage multi-stage impulse generator circuit is 
described. The circuit is based on conventional multi-stage impulse 
generator circuits but trigatrons are used in ach stage in place of 
the sphere gaps used in conventional circuits. The triggering pulse 
necessary to fire each trigatron is derived from the breakdown of 
the previous stage. For all multi-stage impulse generators of this 
type (other than very small ones), the stray capacitance coupling 
between stages is sufficient to operate the trigatrons, and no extra 
coupling capacitance is required. With the new circuit, multi-stage 
generators operate over a much greater range of voltage for given 
gap spacings in the various stages than is the case with the con- 
ventional circuits. The need for the spark gaps in each stage to be 
critically set is thereby eliminated. The results of an experimental 
comparison between the new and conventional circuits are described. 


LAMPS . ILLUMINATION 


621.32 : 621.385.1 
ON THE PROBLEM OF STANDBY CAPACITY OF LAMPS 
4886 AND THERMIONIC TUBES. B.S.Sotskov. 
Avtomat.i Telemekh., Vol. 19, No. 12, 1126-8 (1958). In Russian. 
In order to increase the reliability of operation of incandescent 
lamps, two can be connected in parallel with an additional series 
resistance. If one fails, the other becomes brighter and delivers 
the same amount of light as before. The method is given for 
calculating the resistance and required supply voltage for such a 
scheme. Similar considerations apply to some electronic valves 
where the emission instead of light is required to be constant. The 
reliability of such a pair of lamps or valves is evaluated. 
A.Woroncow 


621.321 
PROGRESS IN ELECTRIC LAMPS. 
4887 .G Jenkins. 
Engineer, Vol. 209, 857-61 (May 20, 1960). 
Discusses the more important developments and trends in the 
field of electric lamps. 27 references. 


621.327.4 
PULSE OPERATION OF LAMPS FOR 
4888 PROJECTION. H Jensen. 
Elektrotech. Z. (E.T.Z.) B, Vol. 12, No. 3, 49-53 (Feb. 8, 1960). 
In German. 

Flicker -free pictures at high screen-brightness demand the 
interruption of illumination at a frequency in excess of the usual film 
speed of 24 frames per second. A shutter for this purpose produces 
a loss of light which may be avoided by pulsed operation of the lamp. 
The super-pressure pulse lamp (8.P.P. lamp) is a water-cooled 
tubular quartz mercury-discharge device of small size. Details of 
construction and characteristics are given. The control equipment 
and method of use are described with an indication of the influence 
produced on projector design. A comparison with the high-intensity 
carbon-arc is made. C.E.Williams 


621.327.5 
THE APPLICATION OF PHOSPHORS IN LIGHTING. 
4889 A.H.McKeag. 
Trans Illum. Engng Soc., Vol. 25, No. 2, 41-52 (1960). 
Traces the development of phosphors used in light sources 
from 1935 to the present time and explains the theory of the 
action of a phosphor with its activator. The phosphors used in 
modern fluorescent lamps are listed and their quantum efficiencies 
are given. The brightness of the halophosphates varies with particle 
size and the method used to remove extremes of size is described. 
The phosphors used in h.p.m.v. colour-corrected lamps have to 
withstand high temperatures. Special phosphors are used in electro- 
luminescent panels and in radioactive Kr lamps J.W.T.Walsh 
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621 .327.534 
DESIGN REQUIREMENTS FOR HIGH LUMEN 

4890 MAINTENANCE AND EASY STARTING OF MERCURY 
LAMPS. E.C.Martt, K.Gottschalk and A.C.Green. 

Illum. Engng, Vol. 55, No. 5, 260-8 (May, 1960). 

A new electrode design which markedly decreases end- 
blackening throughout lamp life,increasing mean lumens by 26% over 
a 9000 hr period, is described. The electrode usea& barium and 
calcium as the main emission materials instead of thorium and allows 
reduced starting voltage at low temperatures. Parameters of both 
lumen maintenance and low-temperature starting voltage are 
illustrated for various argon filling pressures. 


621.327.534 
MERCURY LAMP WITH INTERNAL CUTOUT FOR 

4891 TROUBLE-FREE STRAIGHT SERIES CIRCUITS. 
W.C.Matz. 
Illum. Engng, Vol. 55, No. 3, 187-9 (March, 1960). 

Presents the development of a new 400 W mercury lamp 
designed specifically for straight series street-lighting use 
The new lamp is intended to eliminate the troublesome and expensive 
field problem of "false" film cutout failures. The significant 
feature is the addition of a simple internal cutout inside the lamp 
base. This cutout has a high breakdown voltage and, unlike pre- 
viously used film cutouts, will withstand severe line transients. It 
operates to protect the socket and circuit continuity only when the 
lamp arc tube is no longer operative. 


621 .327.534.15 
EXTERNAL CONTROL OF MERCURY PRESSURE OF 

4892 FLUORESCENT LAMPS AND ITS APPLICATION TO 
LUMINAIRES. P.J.Underwood and C.E.Beck. 

Ilium. Engng, Vol. 55, No. 1, 47-55 (Jan., 1960). 

Outlines the results of an investigation into a simple means of 
obtaining external control of mercury pressure of fluorescent lamps 
and how this method can be incorporated into new luminaire designs 
to increase light output, when the lamps are operated in higher than 
the normal ambient temperatures. Simple low cost cooling devices 
designed into luminaires were found to reduce effectively the mercury 
pressure, with gains of 8 to 18% in light output in recessed troffers 
(for aoe having ambient temperatures around the lamps of 
112-1 : 


621.327.534.15 
DESIGN FACTORS OF EXTRA-HIGH-OUTPUT 

4893 FLUORESCENT CIRCULAR CROSS-SECTION LAMPS. 
C.J.Bernier. 
ium. Engng, Vol. 55, No. 5, 282-6 (May, 1960). 

Discusses factors which affect the light output from a fluor- 
escent lamp of high loading, in particular the effect of the nature 
of the gas filling. For a loading of 25 W/ft an A—He mixture gives 
slightly better results than A~—Ne; for heavier loadings the better 
lumen maintenance is more marked. Very high values of luminance, 
up to 8000 ft-L, can be obtained with reflector -coated lamps of 
25 W/ft loading. J.W.T.Walsh 


621 .327.534.15 : 539.2 : 535.37 
RELATION OF SOME SURFACE CHEMICAL 
4894 PROPERTIES OF ZINC SILICATE PHOSPHOR TO ITS 
BEHAVIOR IN FLUORESCENT LAMPS. D.E.Harrison. 
J. Electrochem. Soc., Vol. 107, No. 3, 210-17 (March, 1960). 

The importance of the surface properties of zinc silicate 
phosphor to fluorescent brightness and lumen maintenance has been 
demonstrated. A phenomenological theory is developed which 
accounts qualitatively for some of the changes that occur during 
lamp burning. Inherent in this theory is the concept of a high- 
temperature surface phase which is a part of the zinc silicate 
crystal. The surface phase may be retained at room temperature 
by rapid quenching, but if the phosphor is cooled slowly the surface 
phase dissociates, probably into its constituent oxides. As a resylt 
Mn’** can be oxidized, and Zn** can be reduced either by vacuum 
firing or by photolysis by u.v. light. Metallic zinc is produced as a 
consequence of lamp burning and it amalgamates with mercury. 

The zinc atoms on the phosphor surface act as vapour traps for 
mercury and cause it to distribute itself over the surface, probably 
as tiny droplets. The oxidation of Mn” and the reduction of Zn** 
can be prevented by formation of a protective layer on the phosphor 
surface, e.g. ZnSb,O,. It is thought that the surface properties of 
zinc silicate phosphor, particularly those which affect the extent and 
perfection of a protective coating, greatly influence the quality of 
lamps produced by identical procedures. 
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621.327.534.115 
MEASUREMENT OF CAPACITORS FOR CAPACITIVE 
4895 BALLASTS. H.Ramert. 
Lichttechnik, Vol. 12, No. 5, 299-301 (May, 1960). In German. 
Criticism of the paper by Sturm (see Abstr. 1459 of 1960) anda 
reply by this author. J.W.T.Walsh 


621.327.534.3 
TENSILE AND THERMAL STRESSES IN THE ENVELOPE 
4896 OF HIGH BRIGHTNESS HIGH PRESSURE DISCHARGE 
LAMPS. W.E.Thouret. 
Illum. Engng, Vol. 55, No. 5, 295-306 (May, 1960). 

The quartz envelopes of these lamps have to withstand con- 
siderable tensile and thermal stresses resulting from the high in- 
ternal pressure and from temperature differences within the wall. 
It is shown how the different stress components and their distribu- 
tions can be calculated. Discussion of how approximate knowledge 
of the stress distribution can be utilized for obtaining optimum 
lamp designs and for estimating the feasibility of new lamp types is 
illustrated with practical examples. 


621.327.9 
PROBLEMS AND PROGRESS IN ELECTROLUMIN- 
4897 SCENT LAMPS. H.F.Ivey. 
Ilium. Engng, Vol. 55, No. 1, 13-23 (Jan., 1960). 

Some of the problems encountered in the design and construction 
of electroluminescent lamps for various applications are considered. 
The various types of lamp construction are reviewed. The factors 
affecting maintenance of output during life, the effects of the particle 
size of the phosphor used, the effects of the resistance of the elec- 
trodes, and an optical problem involving small illuminated areas are 
discussed. 


628.9 
INTERNATIONAL REVIEW OF [LIGHT AND LIGHTING 
4898 PROGRESS IN] 1959. 
Light and Ltg, Vol. 53, No. 4, 85-113 (April, 1960). 


628.97 
LIGHTING PROGRESS IN 1959. 
4899 ium. Engng, Vol. 55, No. 3, 115-43 (March, 1960). 
An illustrated progress review of lamps, lamp fittings, and 
lighting applications. 


628.971 
FLASH LAMPS AS OPTICAL AIDS TO LANDING ON 
4900 AIRFIELDS. F.Stauffert. 
Lichttechnik, Vol. 12, No. 5, 295-7 (May, 1960). In German 
When visibility is bad pilots can pick up a flashing light of 
3-4 x 10” Cd before a steady light of 10°Cd. Projectors with Xe 
lamps giving a 1 ms flash are now being tried at certain airports to 
supplement the fixed light system. Successive lamps along the lan- 
ding path flash at intervals of 1/60sec, the cycle being repeated twice 
per sec. J.W.T.Walsh 


628.972 
LIGHTING CALCULATIONS FOR THIRTY-FIVE 
4901 THOUSAND ROOMS. P.F.O'Brien. 
Illum. Engng, Vol. 55, No. 4, 215-26 (April, 1960). 

The I.B.M. 709 computer was employed to prepare a compre- 
hensive table of quantities which specify the illumination and lumin- 
ous emittance distributions in 35000 rooms characterized by dif- 
ferent geometries and reflectance distributions. An abstract of this 
table describing the lighting distributions in 160 rooms which re- 
present a realistic range of reflectances and room geometries is 
given. Square and infinitely-long rooms of identical domance kr 
exhibit differences in luminous characteristics which are generally 
less than 10%. These data, based on a three-surface representation 
of the symmetrical room, may be employed to obtain detailed illumin- 
ation and luminous emittance distributions. 


628.972 
ON THE FOUNDATIONS OF GONIOPHOTOMETRY. 
4902 D.E.Spencer and 8.M.Gray. 
Ilium. Engng, Vol. 55, No. 4, 228-34 (April, 1960). 

A method is described for extending the concepts of reflectance 
and transmittance to surfaces that cover the entire range from per- 
fectly specular to perfectly diffusing. Whereas present goniophoto- 
metric measurements depend on both the characteristics of the 
sample and the characteristics of goniophotometer, the proposed sys- 
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tem is believed to measure reflecting and transmitting characteris- 
tics of the sample, irrespective of details of construction of the 
goniophotometer. 
628.972 
A STUDY OF GLARE FROM VERY LARGE SOURCES. 
4903 &.G.Hopkinson and R.C.Bradley. 
Dium. Engng, Vol. 55, No. 5, 288-94 (May, 1960). 

Studies are descrobed of glare under conditions applicable in 
practice to very large illuminating sources. The evidence so far 
suggests thataluminous ceiling whose brightness exceeds about 
150 ft-L may cause visual discomfort to some people. 


ELECTROCHEMISTRY 


621.352.3 
CHARACTERISTICS AND APPLICATIONS OF PRIMARY 
4904 CELLS. P.Florschiitz. 
Elektrie, Vol. 13, No. 12, 454-7 (Dec., 1959). In German. 
Discusses the merits of Leclanche and air-depolarized cells 
for applications involving relatively high-rate and low-rate dis- 
charges respectively, also compares the advantages of cells employ- 
ing the layer method of construction with those using a cylindrical- 
zinc container. Special batteries for radio use are described in which 
layer cells providing the anode current are combined in a single 
unit with cylindrical cells providing current for filament heating. 
Reference is also made to specialized cells developed for the latter 
duty in which the available Ahr capacity does not fall off at high 
rates of discharge to the same extent as is the case for dry cells of 
conventional construction. D.R.Way 


621.352.3 : 621.317.311 
SINE WAVE PULSE CURRENT TESTER FOR BATTERIES. 


621.352.7 : 621.317.33 
CONDUCTIVITY OF SILVER IODIDE PELLETS FOR 
4905 SOLID-ELECTROLYTZ BATTERIES. J.N.Mrgudich. 
J. Electrochem. Soc., Vol. 107, No. 6, 475-9 (June, 1960) 

Silver amalgam electrodes were found to provide polarization- 
free contacts for the measurement of the conductivity of compressed 
AglI powder pellets. Correlation of the conductivity data with X-ray 
diffraction studies established the presence of a deformed hexagonal 
phase as an important factor in determining pellet conductivity. 
Deformation can be induced by compression, but care must be taken 
to avoid transformation into the face-centred cubic phase with some 
resultant decrease in conductivity. Preliminary evidence is pre- 
sented that hexagonal deformation can be induced by suitable thermal 
or mechanical pretreatment of the AglI powder. 


621.355.16 : 621.314.652 
_ LARGE BATTERY-CHARGING INSTALLATION WITH 
4906 GRID-CONTROLLED RECTIFIERS. H. Winkler. 
A.E.G.Mitt., Vol. 49, No. 10-11, 496-502 (Oct.-Nov., 1959). In 
German. 
The recharging of batteries for electric vehicles requires 
careful control and a degree of automation, and is best carried 
out in three stages. In the first stage, charging is at constant 
current; then the terminal voltage is held as constant as possible 
and the charging current falls off in a controlled fashion; finally 
at a minimum charging current the cell voltage is allowed to rise. 
The particular feature described here is the use of magnetic ampli- 
fiers for controlling the process. Block diagrams of typical control 
loops are given and their design is briefly discussed. Photographs 
are given of both static and mobile versions of the equipment. 
8.C.Dunn 


621.357.1 
ON THE TERMINOLOGY IN ELECTROLYTIC 
4907 PROCESSES. W.Burkhardt and A Strauch. 
Elektrie, Vol. 13, No. 12, 438-9 (Dec., 1959). In German. 

Draws attention to the present confusion of terms used in 
electrolytic processes and suggests improvements to eliminate 
ambiguity. It is suggested that a glossary of terms would remove 
present confusion. W.A.Walker 
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621.357.7 
ON THE SELF REGULATING CHROMIUM PLATING 

4906 BATH. J.Socha. 
Elektrie, Vol. 13, No. 12, 440-5 (Dec., 1959). In German. 

Describes the detailed examination of a self-regulating 
chromium-plating solution containing potassium silicofluoride and 
strontium sulphate. The solution shows a 50% increase in current 
efficiency on the standard chromium-plating solution and gives a 
hard, finely crazed, chromium plate with improved corrosion 
resistance. (24 references). W.A.Walker 


621.357.7 
INFORMATION ON THE DISTINCTIVE BEHAVIOUR OF 
4909 SULPHURIC HYDROFLUORIC AND SILICOFLUORIC 
ACID CHROMIUM BATHS FOR ELECTROLYTIC HARD CHROMIUM 
PLATING. R.Bilfinger. 
Elektrie, Vol. 13, No. 12, 446-50 (Dec., 1959). In German. 
Describes the different chromium -plating baths and discusses 
the control of the constituents of each. The operating characteristics 
of each bath are described fully and the effect of different variables 
on the structure of the chromium plating produced are illustrated 
with micrographs of the surface and cross-sections. Finally, the 
uses for the different types of chromium plate are discussed. 
(4 references. W.A Walker 


621.357.7 
ION-EXCHANGE METHOD FOR THE REMOVAL OF 
4910 CARBONATES FROM CYANIDE BRASS-ELECTRO- 
LYTES. W.Zimmer. 
Elektrie, Vol. 13, No. 12, 451-3 (Dec., 1959). In German. 
Describes a practical method for removing excess carbonate 
from a strong brass electrolyte using an ion-exchange resin and 
estimates the saving for regenerating a 2000 | bath as 36% of the 
cost of renewing the bath. 6 references. W.A.Walker 


621.357.7 
NICKEL-ALUMINUM ALLOY COATINGS PRODUCED BY 
4911 ELECTRODEPOSITION AND DIFFUSION. 
D.E.Couch and J.H.Connor. 
J. Electrochem. Soc., Vol. 107, No. 4, 272-6 (June, 1960). 
Nickel-aluminium alloy coatings were produced by diffusion of 
aluminium electrodeposited over nickel. The aluminium was plated 


from baths operated at 25°—1000°C. The alloys were much harder 
than nickel and were superior to nickel coatings in salt spray, 
atmospheric exposure, and air oxidation tests. Attempts to co- 
deposit the two metals were not successful. 


ELECTRIC HEATING 


621.362 : 621.56 
LUMPED PARAMETER BEHAVIOUR OF THE SINGLE- 
4912 STAGE THERMOELECTRIC MICROREFRIGERATOR. 
M.B.Grier. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1515-18 (Sept., 1959). 
Peltier refrigerators can be used for cooling infrared detectors. 
The design of such units is considered. Single-stage refrigerators 
have been made which give a temperature drop of 50°C. 
C.Hilsum 


621.362 
DESIGN PARAMETERS FOR OPTIMIZING THE 

4913 EFFICIENCY OF THERMOELECTRIC GENERATORS 
UTILIZING P-TYPE AND N-TYPE LEAD TELLURIDE. R.W.Fritts. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 817-20 (1960) = Commun. 
and Electronics, No. 46, (Jan., 1960). 

Data is given for the variation with temperature of the thermo- 
electric figure of merit of PbTe. The effect of adding impurities 
such as Pol, and Na is ‘considered. A PbTe generator working 
between 311°K and 866°K should have an efficiency of 10%. 

C.Hilsum 


621.365 
AUTOMATIC REGULATION OF ELECTRIC FURNACES. 
4914 W.Troost. 
Electrotechnick, Vol. 31, No. 1, 23-34 (Jan. 7, 1960). In Dutch. 
The fundamental automatic control circuit is analysed. Optimum 
control is obtained only if all parts of the control loop are taken 
into account. Characteristics of the following methods of control 
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are compared: two-step control; multi-step control; proportional 
control; proportional and integral or differential action-controls; 
time-proportional control. The last method combines the advan- 
tages of discontinuous contro] (relays) with continuous control. 
With it, the ratio of the load on- and off-times is continuously 
adjustable. Four main systems of control are then discussed: 
programme control, where the temperature varies as a given time 
function; feed-forward control, where disturbances are detected 
so that their harmful effects may be avoided; cascade control, in 
which the setting point of one controller is given by another; zone 
control, where the desired temperature gradient is obtained by 
means of a number of controllers. Parasitic coupling between 
measuring and control circuits, and risks of excess temperatures 
due to instrument failure are considered and methods for avoiding 
them suggested. G.N.J.Beck 


621.365.2 
ELECTRIC SMELTING FURNACES. 
4915 J.Astior. 
Tech. mod., Vol. 52, No. 4, 187-93 (April, 196u). In French. 

A detailed account is given of the low shaft-furnace ( the low 
electric furnace or Tysland-Hole furnace). A general description, 
the materials balance-sheet and thermal balance-sheet, economic 
data relating to the consumption of fuel and electrodes, labour costs, 
and finally a comparison with blast furnaces, are presented. 
Important improvements which have beem made in these low electric 
furnaces, involving the use of self-melting agglomerates and pre- 
heated or prereduced charges, are discussed. 


621.365.2 : 621.318.435.3 
TRANSDUCTOR ELECTRODE -CONTROL OF ARC-FURNACES 
See Abstr. 4873 


621.365.4 
SOME DATA AND EXPERIENCE WITH ELECTRIC 
4916 =MULTI-TUNNEL FURNACES IN THE CERAMIC 
INDUSTRY. P.F.L.Goossens. 
Electrotechniek, Vol. 38, No. 1, 34-6 (Jan. 7, 1960). In Dutch. 
A 48-tunnel furnace has been designed for floor-tile baking. 
The tunnels are arranged in 8 layers of 6,each tunnel being 37 cm 
wide, 16 cm high and 13 m long. A total of 342 Kanthal-wire heating 
elements are arranged above and below each horizontal layer of 
tunnels. The rated power of the furnace is 260 kW, the working 
temperature 1200°C, and the max productive capacity 19 000 kg/24hrs 
The arrangement of thermocouples for temperature measurement 
and control is illustrated. Sankey diagrams show how 54% thermal 
recuperation is obtained with 13 ton production in 24 hrs and 45% 
with 19 tons in the same time. G.N.J.Beck 


621.365.4 
FUTURE PROSPECTS FOR THE APPLICATION OF 
4917 ELECTRIC HEATING. H.Mueller. 
Electrotechniek, Vol. 38, No. 1, 37-44 (Jan. 7, 1960). In German. 
Experience in domestic electric heating indicates the lines of 
future development from the social, technical and economic points of 
view. Classical forms of industrial electrical furnace are gradually 
being outmoded. New designs described include the multi-tunnel 
furnace for ceramic tile production (see preceding abstract), the 
Lubatti and electro- "flow bed" furnaces for ore reduction and the 
Héroult arc furnace. 49 references are given, many of them to 
conference reports. G.N.J.Beck 


621.365.4 
THE HEATING OF SOIL IN THE OPEN AIR BY MEANS 
4918 OF ELECTRICITY. C.S.Boss. 
Electrotechniek, Vol. 38, No. 4, 121-6 (Feb. 18, 1960). In Dutch. 
Results of measurements are given showing that it is techni- 
cally feasible to maintain concrete surfaces free from frost by 
means of buried electrically heated gauze mats. Assuming a mini; 
mum outside temperature of -15°C for Holland, a specific loading 
of 300 W/m’ would be required. The max. consumption is 24 hrs is 
7.2kWh/m’, but is such a low outside temperature is unlikely to per- 
sist over this whole period, a mean consumption of 5 kW/ m* may be 
assumed. This method of soil heating is recommended for use on 
access ramps to bridges and viaducts to prevent dangerous icing. 
G.N.J.Beck 


621.365.5 : 621.314.57 
STATIC A.C. VOLTAGE SUPPLIES FOR INDUSTRIES HEATING 
See Abstr. 4686 





Abstr. 4919-4927 


621.365.55 
DIELECTRIC HEATING AT 12 cm WAVELENGTH. 

4919 A Frieser. 
Nachrichtentechnik, Vol. 9, No. 11, 512-14 (Nov., 1959). In German. 

Experiments in heating materials in a tunable cavity resonator, 
using a 200W magnetron, are described, with sketches of the resona- 
tor. Powdered glass and other materials were heated to temperatures 
between 1000° and 1700°C. W.G.Stripp 


° 621.365.9 
THE THEORETIC AL BASIS OF INFRA-RED DRYING OF 

4920 LACQUERS. A.H.De Haas Van Dorsser. 
Electrotechnick, Vol. 38, No. 1, 62-6 (Jan. 7, 1960). In Dutch. 

The physical laws governing radiation from high-and low- 
temperature radiators to the object to be heated are explained. The 
effects accompanying the absorption of radiation by the irradiated 
surface, namely, reflection, back-diffusion, absorption by the 
lacquer layer and the underlying object are then treated. Absorption 


LINES 


August 1960 


and transmission curves versus wavelength are shown for copal, 
alkyd resin and alkyd-urea lacquers on reflecting and absorbing 
under surfaces. G.N.J.Beck 


621.365.9 
TECHNICAL PROBLEMS IN INFRA-RED DRYING OF 
4921 LACQUERS. P.van Berk. 
Electrotechniek, Vol. 38, No. 1, 66-9 (Jan. 7, 1960). In Dutch. 

The difference between physically and chemically drying 
lacquers is first explained. Temperature-time curves are shown 
for infra-red and convection furnaces for drying lacquer on thick 
and thin steel sheet. The "pin-holing"’ effect (due to premature 
drying), the effect of differences in thermal capacity, the effect of 
shape of object and disposition of radiating surface are all dis- 
cussed. Brief notes are given on the influence of brightness and 
colour of the lacquer and on some recent designs of infra-red 
tunnel ovens. G.N.J. Beck 


ELECTRIC WAVES AND OSCILLATIONS 


621.371 
RELATIONSHIP BETWEEN THE POWERS ON A 

4922 = S§LOT-EXCITED PLANE, COVERED BY A LAYER OF 
DIELECTRIC. D.V.Shannikov. 
Radiotekhnika, Vol. 15, No. 2, 27-33 (Feb., 1960). In Russian. 

Formulae are developed for the field structure excited by a slot 
in a plane covered by a layer of dielectric. The results obtained are 
valid for arbitrary thicknesses and « values of the dielectric. In 
the case of slot aerials the distortion of the field caused by the di- 
electric layer can be calculated using the deduced relations; these 
show that the dielectric strongly affects the real value of the radiation 
impedance of the slot and that a considerable amount of the energy is 
transformed into a surface wave. Z.F.Voyner 


621.371 
RADIATION FROM CHARGED PARTICLES DURING 

4923 THEIR PASSAGE NEAR IDEALLY CONDUCTING 
BODIES. Yu.N.Dnestrovskii and D.P.Kostomarov. 
Radiotekhnika i Elektronika, Vol. 4, No. 2, 303-12 (Feb., 
In Russian. 

The general problem of the radiation of electromagnetic waves 
during the passage of charged particles near ideally conducting 
surfaces in vacuo is considered in the non-relativistic approxima- 
tion. Expressions are obtained for the energy and radiation 
spectrum. The special case of the excitation of oscillations by 
electrons entering a cylindrical waveguide is considered. [English 
summary: PB 141106T-12, obtainable from Office of Technical 
Services, U.S. Dept. of Commerce, Washington D.C., U.S.A.]. 

R.C.Glass 


1959). 
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621.372 
DESIGN AND CONSTRUCTION OF ABSORPTION WALLS 
4924 IN MICROWAVE TECHNIQUES. J.Hodek. 
Slaboproudy Obzor, Vol. 21, No. 3, 134-40 (1960). In Czech. 

The system considered consists of three paralle! dielectric 
layers having different permittivities, loss tangents and thicknesses. 
The first two layers form a matching medium for the impedance of 
the free space, while the third layer acts as the absorbing medium 
for the incident microwave energy. The third layer is “terminated” 
with an ideally conducting meta! wall (layer). A set of nomograms 
and Smith charts is given from which it is possible to determine the 
absorption properties of a given combination of layers. The use of 
the nomograms and charts is illustrated by some practical examples. 
Several commercially available absorption materials are discussed 

R.8.Sidorowicz 
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621.372.2 
INVESTIGATION OF SYMMETRICAL R.F. TRANS- 

4925 MISSION LINES. K.Lauterjung. 

Arch. elekt. Ubertragung, Vol. 14, No. 1, 26-36 (Jan., 
In German. 

The theory of coupled transmission lines is applied to a Lecher 
line symmetrically placed into a cylindrical shield. The transforma- 
tion properties of such lines are investigated. It is concluded that 
for measurements only, lines which are terminated symmetrically 
can be used, while unbalance in the feeder circuit can be tolerated. 
Some design problems are discussed in connection with a measuring 
line constructed by the author. H.Motz 


1960). 


621.372.2 
HYBRID TRANSMISSION MODES OF GOUBAU-LINE. 
4926 Kikuchi and E. Yamashita. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 43, No. 1, 39-45 
(Jan., 1960). In Japanese. 
General transmission modes of the Goubau line are analysed 
and the propagation characteristics are determined by considering 
hybrid modes. Two eigen modes are found which have no cut-off 
frequency. One of these is the known E,, mode and the other the 
lowest hybrid mode, which corresponds to the HE,, mode of a 
circular-section dielectric rod. In the case of the G-line, however, 
a new parameter S changes the hybrid ratio between the E-type and 
H-type waves. The resulting mode is tentatively termed the K,, 
mode. S =a/b, where a and b are the radii of the inner conductor 
and the outer dielectric respectively. The cut-off frequencies of 
higher modes become higher with increase of the value of S, but the 
attenuation constant of the propagation mode decreases. The power 
concentration of the K,, mode is < that of the E,, mode. This 
difference is more noticeable as 2b/A, becomes smaller, where A, is 
the free-space wavelength. Low concentration of transmission power 
means here that attenuation is small. The earth, however, in prac- 
tice increases the attenuation. The range of S is 0 < § < 1 for the 
E,, mode and 0 = § < 1 for the K,, mode. Both of these modes may 
exist simultaneously along the G-line. Hence mode conversion must 
be avoided. The E,, mode can be suppressed by introducing a section 
of G-line having S = 0. Numerical data for the case of polyethylene- 
coated copper lines are shown in graphs giving, for the K,, mode, the 
guide wavelengths and attenuation constants due to dielectric and con- 
ductor losses, for various values of 2b/A, and of & A Wilkinson 


621.372 : 538.56 
TOTAL ELECTROMAGNETIC CROSS SECTION OF 
4927 IMPERFECTLY CONDUCTING CYLINDERS. 
E.S.Cassedy and J.Fainberg. 
J. appl. Phys., Vol. 31, No. 4, 739-40 (April, 1960). 
The scattering amplitude vector which occurs in the formula 
for the total scattering cross-section of a perfectly conducting body, 
on which plane waves are incident, is stationary with respect to 
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small changes in the induced current distribution. The cross-section 
of a cylinder whose length is comparable to, and whose diameter is 

small compared with, the wavelength is evaluated using this property 
from a guessed current distribution. The result obtained agrees well 
with measured values. G.D.Sims 


621.372.412 : 534.23 
RESPONSE OF A LOADED IDEALIZED PIEZOELECTRIC 
4928 PLATE TO AN ELECTRIC SIGNAL. _L. Levi. 
J. appl. Phys., Vol. 31, No. 7, 1237-42 (July, 1960). 

The response of piezoelectric plates and rods is generally 
treated in the form of “equivalent” electric circuits. When the actual 
mechanical displacements and strains are of interest, such equivalent 
circuit treatment may be inconvenient. The response of a loaded 
piezoelectric plate to an arbitrary electric input signal is derived on 
the basis of certain idealizations which are closely approximated by 
practical systems. 


621.372.5 
A PASSIVE WAVEFORM SHAPING CIRCUIT. 
4929 MJ. Wright. 
Electronic Engng, Vol. 32, 341-3 (June, 1960). 

A simple circuit is described which is able to perform a variety 
of waveform shaping functions. Although no active components are 
used, sharp transitions in output voltage can be obtained which are 
delayed in time with respect to the input voltage. Among the appli- 
cations are: (1) pulse lengthening, (2) 90° change in phase of a square 
wave, (3) combined filtering and limiting, (4) mark-to-space modu - 
lation of a square wave input. 


621.372.5 : 621.373.421.11 
LADDER NETWORK AS A COUPLING ELEMENT IN 

4930 OSCILLATOR CIRCUITS. R.Paul. 

Frequenz, Vol. 14, No. 3, 84-94 (March, 1960). In German. 

An analysis of the performance of ladder feedback networks for 
oscillators using valves and transistors is carried out. The theory 
is substantiated by experimental results obtained on amplifiers using 
ladder networks having 3 and 5 elements respectively. 

A.E.Karbowiak 


621.372.5 
TOPOLOGICAL TREATMENTS OF FOUR-TERMINAL 
4931 = NETWORKS. S.Okada, R.Onodera and H.Orui. 
R.A.A.G. Memoirs, Vol. II (see Abstr. 3918 of 1960), p.5-31. 
Assumes the topological properties between causal quantities, 
typically branch e.m.f.'s and response quantities, typically branch 
currents. From this deals with the signs of the terms in the ex- 
pressions of the electrical-topological characteristics. Uses 
Schouten's method of alternation to analyse genera! networks in- 
cluding non-reciprocal mutual couplings and non-positive self- 
impedances. G.S.Brosan 


621.372.5 
4932 THE OPTIMUM FORMULA FOR THE GAIN OF A FLOW 
GRAPH OR A SIMPLE DERIVATION OF COATES’ 
FORMULA. C.A.Desoer. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 883-9 (May, 1960). 

Starting from the definition of a determinant and using a few of 
its elementary properties, an independent derivation of the optimum 
formula for the gain of a flow graph is given. Thus, a simpler path 
is shown to Coates’ important result. [I.R.E. Trans. Circuit Theory, 
Vol. GT-6, 170-87, (June, 1959) — abstract to be published shortly] 


621.372.51 
RING-TYPE TRANSMISSION -LINE NETWORKS. 
4933 G_J. Phillips. 
Electronic Technol., Vol. 37, No. 4, 150-5 (April, 1960). 

Because the ratio of voltage at one end of a N, line to current at 
the other is equal to the Z, of the line, it can be shown that a star 
connection of equa] A/4 lines eachterminated, in an impedance, is 
equivalent to the ring of al) the terminating impedances in series 
By the use of this property, line equivalents of hybrid rings and 
bridge circuits are derived. This theory is extended to stars of 
unequal Ze by the introduction of transformers into the equivalent 
networks. Transmitter-combining metworks are considered. The 
frequency dependences of various systems are studied. An ana- 
logous property exists for series junctions of 4/4 lines 

WT. Blackband 
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621.372.512.26 
TRANSFORMERS FOR 70-MEGACYCLE INTERMEDIATE - 
4954 FREQUENCY AMPLIFIERS. 
W.F.Glover and E.D.Peakall. 
Elect. Commun., Vol. 36, No. 1, 27-9 (1959) 


621.372.54 
GAUSSIAN-RESPONSE FILTER DESIGN. 
4935 M.Dishal. 
Elect. Commun., Vol. 36, No. 1, 3-26 (1959). 

A resume of the magnitude, phase, impulse response, step res- 
ponse, and effective thermal noise bandwidth of perfect gaussian 
filters is given. A physically realizable approximation to the mag- 
nitude characteristic is then given. The complex frequency roots of 
this approximation (up to the 9th order) are supplied. Then con- 
sidered, in order of synthesis complexity, is the use of these roots 
to design stagger -tuned systems, lossless and uniformly lossy filters 
resistively loaded on one end only, and the same filters resistively 
loaded on beth ends; all designs supplying nth-order gaussian mag- 
nitude approximations. Numerical design data is supplied in 7 tables; 
a low-pass and a band-pass design example are given. 


621.372 .54 
es FILTERS FOR DECIMETER WAVES USING A PERIODIC 
4936 INHOMOGENEOUS CABLE. H.Loele. 
Nachrichtentechnik, Vol. 9, No. 10, 465-70 (Oct., 1959). In German. 
An analysis of propagation in a cable with periodically distribu- 
ted inhomogeneities is carried out. Two cases are treated in 
detail: (1) a cable with periodically distributed dielectric disks; and 
(2) a cable with an inner conductor of varying diameter. The two 
types are compared and the design procedure for a filter outlined. 
A.E.Karbowiak 


621.372.543.2 : 621.391 
ON THE ACCUMULATION OF PULSED SIGNALS WITH 
4937 REPETITION FREQUENCY INSTABILITY. 
M.I.Finkel' shtein. 


Radiotekhnika, Vol. 15, No. 2, 43-6 (Feb., 1960). In Russian. 


A theoretical study of the effect of repetition frequency insta - 
bility on choice of the pass-band widths of a comb-type filter. Simple 


expressions for the number of pulses equivalent to the s./n. ratio 
improvement, and permissible relative frequency instability are 
obtained. F .Quelon 


621.372.552 : 621.397.23 
: A TRANSVERSAL EQUALIZER FOR TELEVISION 
4938 = CIRCUITS. R.V.Sherry and D.Surenian. 
Bell Syst. tech. J., Vol. 39, No. 2, 405-22 (March, 1960). 

An adjustable type of equalizer to supplement fixed equalizers 
is discussed. It provides both gain and delay characteristics in the 
form of harmonically related cosine shapes which are independently 
adjustable. The design and operation of the equalizer is explained 
on the basis of paired echo theory. The 336A equalizer used in the 
L3 coaxial system is discussed as an example of this equalization 
technique. 


621.372.553 : 621.396.62 
PHASE EQUALIZATION IN THE REPEATERS OF THE 

4939 MILAN—PALERMO TELEVISION LINK. A.Luna 
Alta Frequenza, Vol. 28, No. 3-4, 441-53 (June-Aug., 1959) 

In Italian. 

The design procedure for bridged T equalizers, derived from 
ladder networks, is described. Two elements in cascade are used 
for each of the 20 repeaters of the link. The apparatus for measure- 
ment of the group delay as a, basis for the design of the standard 
equalizer is described. The performance of the equalized link was 
assessed using it as a closed circuit and circulating a pulse 24 times 
Lengthening and loss of amplitude amounted to only a few %. 

*W G Stripp 


21.372.013 
THE PHYSICAL REALIZABILITY AND REALIZATION 
4940 OF LINEAR PHASE SHIFT NETWORKS. P M Chirlian 
Quart appl. Math., Vol. 18, No. 1, 31-5 (April, 1960 
Necessary and sufficient conditions for the physica! realisability 
of linear phase -shift networks are imposed upon the network transfer 
function. A technique is presented for approximating non -physically 
realizable transfer functions with those which are physically reali 
zable fh is demonstrated that if the approximation is properly 
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621.327.534.15 
MEASUREMENT OF CAPACITORS FOR CAPACITIVE 
4895 BALLASTS. H.Ramert. 
Lichttechnik, Vol. 12, No. 5, 299-301 (May, 1960). In German. 
Criticism of the paper by Sturm (see Abstr. 1459 of 1960) and a 
reply by this author. J.W.T Walsh 


621.327 .534.3 
TENSILE AND THERMAL STRESSES IN THE ENVELOPE 
4896 OF HIGH BRIGHTNESS HIGH PRESSURE DISCHARGE 
LAMPS. W.E.Thouret. 
Illum. Engng, Vol. 55, No. 5, 295-306 (May, 1960). 

The quartz envelopes of these lamps have to withstand con- 
siderable tensile and thermal stresses resulting from the high in- 
ternal pressure and from temperature differences within the wall. 
It is shown how the different stress components and their distribu- 
tions can be calculated. Discussion of how approximate knowledge 
of the stress distribution can be utilized for obtaining optimum 
lamp designs and for estimating the feasibility of new lamp types is 
illustrated with practical examples. 


621.327.9 
PROBLEMS AND PROGRESS IN ELECTROLUMIN- 
4897 ESCENT LAMPS. H.F.Ivey. 
Ilium. Engng, Vol. 55, No. 1, 13-23 (Jan., 1960). 

Some of the problems encountered in the design and construction 
of electroluminescent lamps for various applications are considered. 
The various types of lamp construction are reviewed. The factors 
affecting maintenance of output during life, the effects of the particle 
size of the phosphor used, the effects of the resistance of the elec- 
trodes, and an optical problem involving small illuminated areas are 
discussed. 


628.9 
INTERNATIONAL REVIEW OF [LIGHT AND LIGHTING 
4898 PROGRESS IN] 1959. 
Light and Ltg, Vol. 53, No. 4, 85-113 (April, 1960). 


628.97 
LIGHTING PROGRESS IN 1959. 
4899 nium. Engng, Vol. 55, No. 3, 115-43 (March, 1960). 
An illustrated progress review of lamps, lamp fittings, and 
lighting applications. 


628.971 
FLASH LAMPS AS OPTICAL AIDS TO LANDING ON 
4900 AIRFIELDS. F.Stauffert. 
Lichttechnik, Vol. 12, No. 5, 295-7 (May, 1960). In German 
When visibility is bad pilots can pick up a flashing light of 
3-4 x 10’ Cd before a steady light of 10°Cd. Projectors with Xe 
lamps giving a 1 ms flash are now being tried at certain airports to 
supplement the fixed light system. Successive lamps along the lan- 
ding path flash at intervals of 1/60sec, the cycle being repeated twice 
per sec. J.W.T.Walsh 


628.972 
LIGHTING CALCULATIONS FOR THIRTY-FIVE 
4901 THOUSAND ROOMS. P.F.O'Brien. 
Dlum. Engng, Vol. 55, No. 4, 215-26 (April, 1960). 

The I.B.M. 709 computer was employed to prepare a compre- 
hensive table of quantities which specify the illumination and lumin- 
ous emittance distributions in 35000 rooms characterized by dif- 
ferent geometries and reflectance distributions. An abstract of this 
table describing the lighting distributions in 160 rooms which re- 
present a realistic range of reflectances and room geometries is 
given. Square and infinitely-long rooms of identical domance kr 
exhibit differences in luminous characteristics which are generally 
less than 10%. These data, based on a three-surface representation 
of the symmetrical room, may be employed to obtain detailed illumin- 

ation and luminous emittance distributions. 


628.972 
ON THE FOUNDATIONS OF GONIOPHOTOMETRY. 
4902 D.E.Spencer and 8.M.Gray. 
Illum. Engng, Vol. 55, No. 4, 228-34 (April, 1960). 

A method is described for extending the concepts of reflectance 
and transmittance to surfaces that cover the entire range from per- 
fectly specular to perfectly diffusing. Whereas present ito- 
metric measurements depend on both the characteristics of the 
sample and the characteristics of goniophotometer, the proposed sys- 
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tem is believed to measure reflecting and transmitting characteris~ 
tics of the sample, irrespective of details of construction of the 
goniophotometer. 
628.972 
A STUDY OF GLARE FROM VERY LARGE SOURCES. 
4903 8.G.Hopkinson and R.C.Bradley. 
Tlum. Engng, Vol. 55, No. 5, 288-94 (May, 1960). 

Studies are descrobed of glare under conditions applicable in 
practice to very large illuminating sources. The evidence so far 
suggests thata luminous ceiling whose brightness exceeds about 
150 ft-L may cause visual discomfort to some people. 


ELECTROCHEMISTRY 


621.352.3 
CHARACTERISTICS AND APPLICATIONS OF PRIMARY 
4904 CELLS. P.Florschtitz. 
Elektrie, Vol. 13, No. 12, 454-7 (Dec., 1959). In German. 
Discusses the merits of Leclanche and air-depolarized cells 
for applications involving relatively high-rate and low-rate dis- 
charges respectively, also compares the advantages of cells employ- 
ing the layer method of construction with those using a cylindrical- 
zinc container. Special batteries for radio use are described in which 
layer cells providing the anode current are combined in a single 
unit with cylindrical cells providing current for filament heating. 
Reference is also made to specialized cells developed for the latter 
duty in which the available Ahr capacity does not fall off at high 
rates of discharge to the same extent as is the case for dry cells of 
conventional construction. D.R.Way 


621.352.3 : 621.317.311 
SINE WAVE PULSE CURRENT TESTER FOR BATTERIES. 


621.352.7 : 621.317.33 
CONDUCTIVITY OF SILVER IODIDE PELLETS FOR 

4905 SOLID-ELECTROLYTZ BATTERIES. J.N.Mrgudich. 
J. Electrochem. Soc., Vol. 107, No. 6, 475-9 (June, 1960). 

Silver amalgam electrodes were found to provide polarization- 
free contacts for the measurement of the conductivity of compressed 
Agl powder pellets. Correlation of the conductivity data with X-ray 
diffraction studies established the presence of a deformed hexagonal 
phase as an important factor in determining pellet conductivity. 
Deformation can be induced by compression, but care must be taken 
to avoid transformation into the face-centred cubic phase with some 
resultant decrease in conductivity. Preliminary evidence is pre- 
sented that hexagonal deformation can be induced by suitable thermal 
or mechanical pretreatment of the AgI powder. 


621.355.16 : 621.314.652 
LARGE BATTERY-CHARGING INSTALLATION WITH 
4906 GRID-CONTROLLED RECTIFIERS. H. Winkler. 
A.E.G.Mitt., Vol. 49, No. 10-11, 496-502 (Oct.-Nov., 1959). In 
German. 
The recharging of batteries for electric vehicles requires 
careful control and a degree of automation, and is best carried 
out in three stages. In the first stage, charging is at constant 
current; then the terminal voltage is held as constant as possible 
and the charging current falls off in a controlled fashion; finally 
at a minimum charging current the cell voltage is allowed to rise. 
The particular feature described here is the use of magnetic ampli- 
fiers for controlling the process, Block diagrams of typical control 
loops are given and their design is briefly discussed. hs 
are given of both static and mobile versions of the equipment. 
8.C.Dunn 


621.357.1 
ON THE TERMINOLOGY IN ELECTROLYTIC 
4907 PROCESSES. W.Burkhardt and A.Strauch. 
Elektrie, Vol. 13, No. 12, 438-9 (Dec., 1959). In German. 

Draws attention to the present confusion of terms used in 
electrolytic processes and suggests improvements to eliminate 
ambiguity. It is suggested that a glossary of terms would remove 
present confusion. W.A.Walker 
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621.357.7 
ON THE SELF REGULATING CHROMIUM PLATING 
4906 BATH. J.Socha. 
Elektrie, Vol. 13, No. 12, 440-5 (Dec., 1959). In German. 
Describes the detailed examination of a self-regulating 
chromium-plating solution containing potassium silicofluoride and 
strontium sulphate. The solution shows a 50% increase in current 
efficiency on the standard chromium -plating solution and gives a 
hard, finely crazed, chromium plate with improved corrosion 
resistance. (24 references). W.A.Walker 


621.357.7 
INFORMATION ON THE DISTINCTIVE BEHAVIOUR OF 
4909 SULPHURIC HYDROFLUORIC AND SILICOFLUORIC 
ACID CHROMIUM BATHS FOR ELECTROLYTIC HARD CHROMIUM 
PLATING. R.Bilfinger. 
Elektrie, Vol. 13, No. 12, 446-50 (Dec., 1959). In German. 
Describes the different chromium -plating baths and discusses 
the control of the constituents of each. The operating characteristics 
of each bath are described fully and the effect of different variables 
on the structure of the chromium plating produced are illustrated 
with micrographs of the surface and cross-sections. Finally, the 
uses for the different types of chromium plate are discussed. 
(4 references. W.A.Walker 


621.357.7 
ION-EXCHANGE METHOD FOR THE REMOVAL OF 
4910 CARBONATES FROM CYANIDE BRASS-ELECTRO- 
LYTES. W.Zimmer. 
Elektrie, Vol. 13, No. 12, 451-3 (Dec., 1959). In German. 
Describes a practical method for removing excess carbonate 
from a strong brass electrolyte using an ion-exchange resin and 
estimates the saving for regenerating a 2000 1 bath as 36% of the 
cost of renewing the bath. 6 references. WA.Walker 


621.357.7 
NICKEL-ALUMINUM ALLOY COATINGS PRODUCED BY 
4911 ELECTRODEPOSITION AND DIFFUSION. 
D.E.Couch and J.H.Connor. 
J. Electrochem. Soc., Vol. 107, No. 4, 272-6 (June, 1960). 
Nickel-aluminium alloy coatings were produced by diffusion of 
aluminium electrodeposited over nickel. The aluminium was plated 


from baths operated at 25°—1000°C. The alloys were much harder 
than nickel and were superior to nickel coatings in salt spray, 
atmospheric exposure, and air oxidation tests. Attempts to co- 
deposit the two metals were not successful. 
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621.362 : 621.56 
LUMPED PARAMETER BEHAVIOUR OF THE SINGLE- 
4912 STAGE THERMOELECTRIC MICROREFRIGERATOR. 
M.B.Grier. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1515-18 (Gept., 1959). 
Peltier refrigerators can be used for cooling infrared detectors. 
The design of such units is considered. Single-stage refrigerators 
have been made which give a temperature drop of 50°C. 
C.Hilsum 


621.362 
DESIGN PARAMETERS FOR OPTIMIZING THE 

4913 EFFICIENCY OF THERMOELECTRIC GENERATORS 
UTILIZING P-TYPE AND N-TYPE LEAD TELLURIDE. R.W.Fritts. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 817-20 (1960) = Commun. 
and Electronics, No. 46, (Jan., 1960). 

Data is given for the variation with temperature of the thermo- 
electric figure of merit of PbTe. The effect of adding impurities 
such as and Na is ‘considered. A PbTe generator working 
between 311°K and 866°K should have an efficiency of 10%. 

C.Hilsum 


621.365 
AUTOMATIC REGULATION OF ELECTRIC FURNACES. 
4914 W.Troost. 
£lectrotechnick, Vol. 31, No. 1, 23-34 (Jan. 7, 1960). In Dutch. 
The fundamental automatic control circuit is analysed. Optimum 
control is obtained only if all parts of the control loop are taken 
into account. Characteristics of the following methods of control 
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are compared: two-step control; multi-step control; proportional 
control; proportional and integral or differential action-controls; 
time-proportional control. The last method combines the advan- 
tages of discontinuous contro! (relays) with continuous control. 
With it, the ratio of the load on- and off-times is continuously 
adjustable. Four main systems of control are then discussed: 
programme control, where the temperature varies as a given time 
function; feed-forward control, where disturbances are detected 
so that their harmful effects may be avoided; cascade control, in 
which the setting point of one controller is given by another; zone 
control, where the desired temperature gradient is obtained by 
means of a number of controllers. Parasitic coupling between 
measuring and control circuits, and risks of excess temperatures 
due to instrument failure are considered and methods for avoiding 
them suggested. G.N.J.Beck 


621.365.2 
ELECTRIC SMELTING FURNACES. 
4915 J Astior. 
Tech. mod., Vol. 52, No. 4, 187-93 (April, 196y). In French. 

A detailed account is given of the low shaft-furnace ( the low 
electric furnace or Tysland-Hole furnace). A genera) description, 
the materials balance-sheet and thermal balance-sheet, economic 
data relating to the consumption of fuel and electrodes, labour costs, 
and finally a comparison with blast furnaces, are presented. 
Important improvements which have beem made in these low electric 
furnaces, involving the use of self-melting agglomerates and pre- 
heated or prereduced charges, are discussed. 


621.365.2 : 621.318.435.3 
TRANSDUCTOR ELECTRODE-CONTROL OF ARC-FURNACES 
See Abstr. 4873 


621.365.4 
; SOME DATA AND EXPERIENCE WITH ELECTRIC 
4916 =MULTI-TUNNEL FURNACES IN THE CERAMIC 
INDUSTRY. P.F.L.Goossens. 
Electrotechniek, Vol. 38, No. 1, 34-6 (Jan. 7, 1960). In Dutch. 
A 48~-tunnel furnace has been designed for floor-tile baking. 
The tunnels are arranged in 8 layers of 6,each tunnel being 37 cm 
wide, 16 cm high and 13 m long. A total of 342 Kanthal-wire heating 
elements are arranged above and below each horizontal layer of 
tunnels. The rated power of the furnace is 260 kW, the working 
temperature 1200°C, and the max productive capacity 19 000 kg/24hrs. 
The arrangement of thermocouples for temperature measurement 
and control is illustrated. Sankey diagrams show how 54% thermal 
recuperation is obtained with 13 ton production in 24 hrs and 49% 
with 19 tons in the same time. G.N.J Beck 


621 .365.4 
FUTURE PROSPECTS FOR THE APPLICATION OF 
4917 ELECTRIC HEATING. H.Mueller. 
Electrotechniek, Vol. 38, No. 1, 37-44 (Jan. 7, 1960). In German. 
Experience in domestic electric heating indicates the lines of 
future development from the social, technical and economic points of 
view. Classical forms of industrial electrical furnace are gradually 
being outmoded. New designs described include the multi-tunnel 
furnace for ceramic tile production (see preceding abstract), the 
Lubatti and electro- "flow bed" furnaces for ore reduction and the 
Héroult arc furnace. 49 references are given, many of them to 
conference reports. G.N.J.Beck 


621.365.4 
THE HEATING OF SOIL IN THE OPEN AIR BY MEANS 
4916 OF ELECTRICITY. C.S.Boss. 
Electrotechniek, Vol. 38, No. 4, 121-6 (Feb. 18, 1960). In Dutch. 
Results of measurements are given showing that it is techni- 
cally feasible to maintain concrete surfaces free from frost by 
means of buried electrically heated gauze mats. Assuming a mini; 
mum outside temperature of -15°C for Holland, a specific loading 
of 300 W/m* would be required. The max. consumption is 24 hrs is 
7.2kWh/m’, but is such a low outside temperature is unlikely to per- 
sist over this whole period, a mean consumption of 5 kW/ m* may be 
assumed. This method of soil heating is recommended for use on 
access ramps to bridges and viaducts to prevent dangerous icing. 
G.N.J.Beck 


621.365.5 : 621.314.57 
STATIC A.C. VOLTAGE SUPPLIES FOR INDUSTRIES HEATING. 
See Abstr. 4686 
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621.365.55 
DIELECTRIC HEATING AT 12 cm WAVELENGTH. 
4919 A Frieser. 
Nachrichtentechnik, Vol. 9, No. 11, 512-14 (Nov., 1959). In German. 
Experiments in materials ina tunable cavity resonator, 
using a 200W magnetron, are described, with sketches of the resona- 
tor. Powdered glass 


between 1000° and 1700°C. W.G.Stripp 


621.365.9 
bs THE THEORETIC AL BASIS OF INFRA-RED DRYING OF 

4920 LACQUERS. A.H.De Haas Van Dorsser. 
Electrotechnick, Vol. 38, No. 1, 62-6 (Jan. 7, 1960). In Dutch. 

The physical laws governing radiation from high-and low- 
temperature radiators to the object to be heated are explained. The 
effects accompanying the absorption of radiation by the irradiated 
surface, namely, reflection, back-diffusion, absorption by the 
lacquer layer and the underlying object are then treated. Absorption 


ELECTRIC WAVES 


621.371 
RELATIONSHIP BETWEEN THE POWERS ON A 

4922 §LOT-EXCITED PLANE, COVERED BY A LAYER OF 
DIELECTRIC. D.V.Shannikov. 
Radiotekhnika, Vol. 15, No. 2, 27-33 (Feb., 1960). In Russian. 

Formulae are developed for the field structure excited by a slot 
in a plane covered by a layer of dielectric. The results obtained are 
valid for arbitrary thicknesses and « values of the dielectric. In 
the case of slot aerials the distortion of the field caused by the di- 
electric layer can be calculated using the deduced relations; these 
show that the dielectric strongly affects the real value of the radiation 
impedance of the slot and that a considerable amount of the energy is 
transformed into a surface wave. Z.F.Voyner 


621.371 
RADIATION FROM CHARGED PARTICLES DURING 

4923 THEIR PASSAGE NEAR IDEALLY CONDUCTING 
BODIES. Yu.N.Dnestrovskii and D.P.Kostomarov. 

Radiotekhnika i Elektronika, Vol. 4, No. 2, 303-12 (Feb., 1959). 
In Russian. 

The general problem of the radiation of electromagnetic waves 
during the passage of charged particles near ideally conducting 
surfaces in vacuo is considered in the non-relativistic approxima- 
tion. Expressions ave obtained for the energy and radiation 
spectrum. The special case of the excitation of oscillations by 
electrons entering a cylindrical waveguide is considered. [English 
summary: PB 141106T-12, obtainable from Office of Technical 
Services, U.S. Dept. of Commerce, Washington D.C., U.S.A.]. 

R.C.Glass 
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621.372 
DESIGN AND CONSTRUCTION OF ABSORPTION WALLS 

4924 IN MICROWAVE TECHNIQUES. J.Hodek. 

Slaboproudy Obzor, Vol. 21, No. 3, 134-40 (1960). In Czech. 

The system considered consists of three paralle! dielectric 
layers having different permittivities, loss tangents and thicknesses. 
The first two layers form a matching medium for the impedance of 
the free space, while the third layer acts as the absorbing medium 
for the incident microwave energy. The third layer is "terminated" 
with an ideally conducting metal wall (layer). A set of nomograms 
and Smith charts is given from which it is possible to determine the 
absorption properties of a given combination of layers. The use of 
the nomograms and charts is illustrated by some practical examples. 
Several commercially available absorption materials are discussed. 

R.S.Sidorowicz 


484 


LINES 


and other materials were heated to temperatures 


August 1960 


and transmission curves versus wavelength are shown for copal, 
alkyd resin and alkyd-urea lacquers on reflecting and absorbing 
under surfaces. G.N.J.Beck 


621.365.9 
TECHNICAL PROBLEMS IN INFRA-RED DRYING OF 
4921 LACQUERS. P.van Berk. 
Electrotechniek, Vol. 38, No. 1, 66-$ (Jan. 7, 1960). In Dutch. 

The difference between physically and chemically drying 
lacquers is first explained. Temperature-time curves are shown 
for infra-red and convection furnaces for drying lacquer on thick 
and thin steel sheet. The "pin-holing"” effect (due to premature 
drying), the effect of differences in thermal capacity, the effect of 
shape of object and disposition of radiating surface are all dis- 
cussed. Brief notes are given on the influence of brightness and 
colour of the lacquer and on some recent designs of infra-red 
tunnel ovens. G.N.J. Beck 


AND OSCILLATIONS 


621.372.2 
INVESTIGATION OF SYMMETRICAL R.F. TRANS- 
4925 MISSION LINES. K.Lauterjung. 
Arch. elekt. Ubertragung, Vol. 14, No. 1, 26-36 (Jan., 1960). 
In German. 

The theory of coupled transmission lines is applied to a Lecher 
line symmetrically placed into a cylindrical shield. The transforma- 
tion properties of such lines are investigated. It is concluded that 
for measurements only, lines which are terminated symmetrically 
can be used, while unbalance in the feeder circuit can be tolerated. 
Some design problems are discussed in connection with a measuring 
line constructed by the author. H.Motz 


621.372.2 

4926 HYBRID TRANSMISSION MODES OF GOUBAU-LINE. 

H.Kikuchi and E. Yamashita. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 43, No. 1, 39-45 
(Jan., 1960). In Japanese. 

General transmission modes of the Goubau line are analysed 
and the propagation characteristics are determined by considering 
hybrid modes. Two eigen modes are found which have no cut-off 
frequency. One of these is the known E,, mode and the other the 
lowest hybrid mode, which corresponds to the HE,, mode of a 
circular-section dielectric rod. In the case of the G-line, however, 
a new parameter S changes the hybrid ratio between the E-type and 
H-type waves. The resulting mode is tentatively termed the K,, 
mode. S =a/b, where a and b are the radii of the inner conductor 
and the outer dielectric respectively. The cut-off frequencies of 
higher modes become higher with increase of the value of S, but the 
attenuation constant of the propagation mode decreases. The power 
concentration of the K,, mode is < that of the E,, mode. This 
difference is more noticeable as 2b/A, becomes smaller, where A, is 
the free-space wavelength. Low concentration of transmission power 
means here that attenuation is small. The earth, however, in prac- 
tice increases the attenuation. The range of S is 0 < § < 1 for the 
E,, mode and 0 = § < 1 for the K,, mode. Both of these modes may 
exist simultaneously along the G-line. Hence mode conversion must 
be avoided. The E,, mode can be suppressed by introducing a section 
of G-line having S = 0. Numerical data for the case of polyethylene- 
coated copper lines are shown in graphs giving, for the K,, mode, the 
guide wavelengths and attenuation constants due to dielectric and con- 
ductor losses, for various values of 2b/A, and of S. A.Wilkinson 


621.372 : 538.56 
TOTAL ELECTROMAGNETIC CROSS SECTION OF 
4927 IMPERFECTLY CONDUCTING CYLINDERS. 
E.S.Cassedy and J.Fainberg. 
J. appl. Phys., Vol. 31, No. 4, 739-40 (April, 1960). 
The scattering amplitude vector which occurs in the formula 
for the total scattering cross-section of a perfectly conducting body, 
on which plane waves are incident, is stationary with respect to 
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small changes in the induced current distribution. The cross-section 
of a cylinder whose length is comparable to, and whose diameter is 

small compared with, the wavelength is evaluated using this property 
from a guessed current distribution. The result obtained agrees well 
with measured values. G.D.Sims 


621.372.412 : 534.23 
RESPONSE OF A LOADED IDEALIZED PIEZOELECTRIC 
4928 PLATE TO AN ELECTRIC SIGNAL. L. Levi. 
J. appl. Phys., Vol. 31, No. 7, 1237-42 (July, 1960). 

The response of piezoelectric plates and rods is generally 
treated in the form of "equivalent" electric circuits. When the actual 
mechanical displacements and strains are of interest, such equivalent 
circuit treatment may be inconvenient. The response of a loaded 
piezoelectric plate to an arbitrary electric input signal is derived on 
the basis of certain idealizations which are closely approximated by 
practical systems. 


621.372.5 
A PASSIVE WAVEFORM SHAPING CIRCUIT. 
4929 MJ. Wright. 
Electronic Engng, Vol. 32, 341-3 (June, 1960). 

A simple circuit is described which is able to perform a variety 
of waveform shaping functions.: Although no active components are 
used, sharp transitions in output voltage can be obtained which are 
delayed in time with respect to the input voltage. Among the appli- 
cations are: (1) pulse lengthening, (2) 90° change in phase of a square 
wave, (3) combined filtering and limiting, (4) mark-to-space modu - 
lation of a square wave input. 


621.372.5 : 621.373.421.11 
LADDER NETWORK AS A COUPLING ELEMENT IN 
4930 OSCILLATOR CIRCUITS. R.Paul. 
Frequenz, Vol. 14, No. 3, 84-94 (March, 1960). In German. 
An analysis of the performance of ladder feedback networks for 
oscillators using valves and transistors is carried out. The theory 
is substantiated by experimental results obtained on amplifiers using 


ladder networks having 3 and 5 elements respectively. 
A.E.Karbowiak 


621.372.5 
TOPOLOGICAL TREATMENTS OF FOUR-TERMINAL 
4931 NETWORKS. S.Okada, R.Onodera and H.Orui. 
R.A.A.G. Memoirs, Vol. II (see Abstr. 3918 of 1960), p.5-31. 
Assumes the topological properties between causal quantities, 
typically branch e.m.f.'s and response quantities, typically branch 
currents. From this deals with the signs of the terms in the ex- 
pressions of the electrical-topological characteristics. Uses 
Schouten's method of alternation to analyse general networks in- 
cluding non-reciprocal mutual couplings and non-positive self- 
impedances. G.S.Brosan 


621.372.5 
4932 THE OPTIMUM FORMULA FOR THE GAIN OF A FLOW 
GRAPH OR A SIMPLE DERIVATION OF COATES’ 
FORMULA. C.A.Desoer. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 883-9 (May, 1960). 

Starting from the definition of a determinant and using a few of 
its elementary properties, an independent derivation of the optimum 
formula for the gain of a flow graph is given. Thus, a simpler path 
is shown to Coates’ important result. [I.R.E. Trans. Circuit Theory, 
Vol. GT-6, 170-87, (June, 1959) — abstract to be published shortly}. 


621.372.51 
RING-TYPE TRANSMISSION-LINE NETWORKS. 
4933 G_J. Phillips. 
Electronic Technol., Vol. 37, No. 4, 150-5 (April, 1960). 

Because the ratio of voltage at one end of a N, line to current at 
the other is equal to the Z, of the line, it can be shown that a star 
connection of equal A/4 lines eachterminated, in an impedance, is 
equivalent to the ring of all the terminating impedances in series. 
By the use of this property, line equivalents of hybrid rings and 
bridge circuits are derived. This theory is extended to stars of 
unequal Zo by the introduction of transformers into the equivalent 
networks. Transmitter-combining metworks are considered. The 
frequency dependences of various systems are studied. An ana- 
logous property exists for series junctions of A/4 lines. 

W.T.Blackband 


621.372.512.26 
TRANSFORMERS FOR 70-MEGACYCLE INTERMEDIATE- 
4934 FREQUENCY AMPLIFIERS. 
W.F.Glover and E.D.Peakall. 
Elect. Commun., Vol. 36, No. 1, 27-9 (1959). 


621 .372.54 
GAUSSIAN-RESPONSE FILTER DESIGN. 
4935 M.Dishal. 
Elect. Commun., Vol. 36, No. 1, 3-26 (1959). 

A resume of the magnitude, phase, impulse response, step res- 
ponse, and effective thermal! noise bandwidth of perfect gaussian 
filters is given. A physically realizable approximation to the mag- 
nitude characteristic is then given. The complex frequency roots of 
this approximation (up to the 9th order) are supplied. Then con- 
sidered, in order of synthesis complexity, is the use of these roots 
to design stagger -tuned systems, lossless and uniformly lossy filters 
resistively loaded on one end only, and the same filters resistively 
loaded on beth ends; all designs supplying nth-order gaussian mag- 
nitude approximations. Numerical design data is supplied in 7 tables; 
a low-pass and a band-pass design example are given. 


621.372 .54 
FILTERS FOR DECIMETER WAVES USING A PERIODIC 
4936 INHOMOGENEOUS CABLE. H.Loele. 
Nachrichtentechnik, Vol. 9, No. 10, 465-70 (Oct., 1959). In German. 
An analysis of propagation in a cable with periodically distribu- 
ted inhomogeneities is carried out. Two cases are treated in 
detail: (1) a cable with periodically distributed dielectric disks; and 
(2) a cable with an inner conductor of varying diameter. The two 
types are compared and the design procedure for a filter outlined. 
A.E.Karbowiak 


621.372.543.2 : 621.391 
ON THE ACCUMULATION OF PULSED SIGNALS WITH 
4937 REPETITION FREQUENCY INSTABILITY. 
M.I. Finkel’ shtein. 
Radiotekhnika, Vol. 15, No. 2, 43-6 (Feb., 1960). In Russian. 

A theoretical study of the effect of repetition frequency insta- 
bility on choice of the pass-band widths of a comb-type filter. Simple 
expressions for the number of pulses equivalent to the s./n. ratio 
improvement, and permissible relative frequency instability are 
obtained. F .Quelon 


621.372.552 : 621.397.23 
; A TRANSVERSAL EQUALIZER FOR TELEVISION 
4938 CIRCUITS. R.V.Sherry and D.Surenian. 
Bell Syst. tech. J., Vol. 39, No. 2, 405-22 (March, 1960). 

An adjustable type of equalizer to supplement fixed equalizers 
is discussed. It provides both gain and delay characteristics in the 
form of harmonically related cosine shapes which are independently 
adjustable. The design and operation of the equalizer is explained 
on the basis of paired echo theory. The 336A equalizer used in the 
L3 coaxial system is discussed as an example of this equalization 
technique. 


621.372.553 : 621.396.62 
PHASE EQUALIZATION IN THE REPEATERS OF THE 
4939 MILAN—PALERMO TELEVISION LINK. A.Luna. 
Alta Frequenza, Vol. 28, No. 3-4, 441-53 (June-Aug., 1959). 
In Italian. 

The design procedure for bridged T equalizers, derived from 
ladder networks, is described. Two elements in cascade are used 
for each of the 20 repeaters of the link. The apparatus for measure- 
ment of the group delay as a basis for the design of the standard 
equalizer is described. The performance of the equalized link was 
assessed using it as a closed circuit and circulating a pulse 24 times 
Lengthening and loss of amplitude amounted to only a few %. 

“W.G.Stripp 


321.372.4523 
THE PHYSICAL REALIZABILITY AND REALIZATION 

4940 OF LINEAR PHASE SHIFT NETWORKS. P.M.Chirlian 
Quart appl. Math., Vol. 18, No. 1, 31-5 (April, 1950). 

Necessary and sufficient conditions for the physical realizability 
of linear phase-shift networks are imposed upon the network transfer 
function. A technique is presented for approximating non-physically 
realizable transfer functions with those which are physically reali- 
zable. It is demonstrated that if the approximation is properly 
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limited, the unit impulse response can be made non-negative for all 
values of time. These results are extended to networks whose 
transfer -functions phase-shift is the sum of two terms, one which 
varies linearly with frequency and a second which varies in discrete 
steps of 7 radians. 


621.372.6 
TOPOLOGICAL SYNTHESIS OF A.C. NETWORKS. 
4941 R.Anodera. 

R.A.A.G. Memoirs, Vol. Il (see Abstr. 3918 of 1960), p. 32-41. 
Assumes the topological foundations of network analysis and 
develops the methods of topological synthesis, dealing with networks 

specified by transfer-functioh characteristics. Several examples 
are given. The solutions are in general not unique and need ideal 
transformers. G.S.Brosan 


621.372.6 
ON THE THEORY OF TREES, CO-TREES, MULTI- 
4942 = TREES AND MULTI-COTREES. K.Kondo and M.Iri. 
R.A.A.G. Memoirs, Vol. II (see Abstr. 3918 of 1960), p. 42-83. 

Deals in part with topological network structure and the simple 
theory of trees and cotrees. The theory is then extended to generalize 
Percival's concept of 2-trees. A multi-tree or wood is a set of mutu- 
ally unconnected subtrees which together include al) the nodes of a 
network; the multi-cotree is the complementary set. These concepts 
are formalized and the necessary existence and equivalence theo- 
rems are proved. The simpler sections can be formally dualized 
and this is extended to multi-trees; but here the duality is too compli- 
cated to allow of a perfectly dual description. The concepts of upper 
and lower partial duality are introduced, and are used to transform 
two simple networks. G.S.Brosan 


621.372.6 
ON THE TORSION AND LINKAGE CHARACTERISTICS 
4943 AND THE DUALITY OF ELECTRIC, MAGNETIC AND 
DIELECTRIC NETWORKS. Y.Mizoo, M.Iri and K.Kondo. 
R.A.A.G. Memoirs, Vol. II (see Abstr. 3918 of 1960), p. 84-117. 

A network may be regarded as a 2-<dimensional complex having 
surfaces, i.e. 2-dimensional cells. If 2-dimensional cells are 
added in such a way that every 1-cycle is the boundary of 2-cell(s), 
the 2-complex of the network is acyclic in the dimension 1 and has 
a 1-dimensional homology group. The paper first proves that if 
the addition conditions above are not satisfied, there appear, instead 
of the acyclic groups, 1-dimensional torsion and Betti groups. The 
paper then investigates the topological coexistence of magnetic, 
dielectric and current networks. Intersection and linkage numbers 
between the various types of complexes are defined; the incidence 
relations give rise to torsion and Betti groups. This leads to the 
investigation of duality between the complexes, and hence to the 
synthesis of the duals of non-planar networks without ideal trans- 
formers. The use of ideal transformers is shown to be the limiting 
case of the method here used. G.S.Brosan 


621.372.6 
ON THE DECOMPOSITION OF IMPEDANCES AND 
4944 =ADMITTANCES OF DISSIPATIVE ELECTRIC NET- 
WORKS. K.Kondo and T.Sunaga. 
R.A.A.G. Memoirs, Vol. 0 (see Abstr. 3918 of 1960), p. 118-127. 
Miyazaki has proposed the decomposition of impedances into 
products of ideal vectors, each of which is associated with the 
electromagnetic field of the circuit element. The aggregation of the 
currents or voltages is expressed by him as an element of a linear 
vector space and the impedance as the fundamental tensor of the 
space. The fundamental tensor is however only the metric tensor 
when the system is non-dissipative, whether the tensor is symmetric 
or not. In general, and especially with asymmetric couplings, the 
space differs from the usual metric one. The paper shows how the 
basis vectors are connected with the electromagnetic field in the 
general case. To do this it is necessary to discuss general dissi- 
pative dynamical systems, and a modification of Dirac's bra and 
ket system is introduced. The process of decomposition is illustra- 
ted by reference to a transistor and a vacuum tube. G.S.Brosan 


621.372.6 
A SURVEY OF THE PRESENT STATE OF NETWORK 
4945 SYNTHESIS. I. G.Wunsch. 
Frequenz, Vol. 14, No. 2, 47-55 (Feb., 1960). In German. 
This is a summary of the more important theorems, and methods 
of synthesis used in electrical network design. A.E.Karbowiak 
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621.372.6 
THE DESIGN OF LINEAR CIRCUITS AS AN EDUCA- 
4946 TIONAL AND RESEARCH PROBLEM. G. Fritzsche. 
Nachrichtentechnik, Vol. 9, No. 10, 457-64 (Oct., 1959). In German. 
The author gives a syntax of two lectures at university level. 
The aims and various topics are discussed in some detail ( such as 
the method of poles and zeros). Experimental and dissertational 
work of students (mainly directed towards design of accessory 
apparatus) is described. A.Sczaniecki 


621.372.6 
THE GENERAL FORM OF SOME COMMON NETWORK 
4947 THEOREMS. C.Adamson and S.M.El-Sobki. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 991-6 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 
Generalized theorems are formulated which include Thevenin's, 
Norton's and the compensation theorem including also those associated 
with the names Ataka, Tasny-Tschiassny and Zepler. V.G.Welsby 


621.372 .622 
INVESTIGATIONS ON SEMICONDUCTOR MIXER DIODES 
4948 AT 3000 Mc/s. G-.Salzmann. 
Nachrichtentechnik, Vol. 10, No. 3, 109-15 (March, 1960). 
In German. 

A new study of conversion loss and its relation to static diode- 
characteristics is presented, and the results of calculations and 
measurements of overall noise factor for East German and Russian 
types are given. The German types are found to be markedly 
inferior to the Soviet types. W.G.Stripp 


621.372.632 : 621.396.96 
MICROWAVE MIXER FOR AIRBORNE RADAR 

4949 = P 1 Corbell. 
Electronics, Vol. 33, No. 6, 70, 72-3 (Feb. 5, 1960). 

A brief description is given of a light, compact mixer, called 
an "Orthomode". The mixer is a section of square waveguide which 
will support orthogonal modes. Two crystals, one reversed in 
polarity, are connected in series across the guide and have a 
connection to the i.f. output at the crystal junction. The signal field 
is applied from one side in the direction of the crystals and produces 
in-phase signal voltages across the crystals. The local oscillator 
field is applied from the other side at right angles to the crystals 
and, due to the distorting effect of the i.f. connection, produces 
signal voltages of opposite phase across the crystals. The local 
oscillator noise is therefore cancelled in this balanced mixer 
arrangement. H.L.Nattrass 


WAVEGUIDES 


621.372.8 
4950 ACTION OF A PROGRESSIVE DISTURBANCE ON A 
GUIDED ELECTROMAGNETIC WAVE. J.C.Simon. 
1.R.E. Trans Microwave Theory and Tech., Vol. MTT-8, No. 1, 
18-29 (Jan., 1960). 

A perturbation technique is used to solve the problem of wave 
propagation in a waveguide filled with a medium whose permittivity 
varies in travelling-wave fashion along the axis of propagation. 
Subject to the restriction of small permittivity changes, and con- 
sidering only first-order beat frequencies, it is found that the dis- 
persion equation predicts the existence of six waves. The nature 
and physical interpretation of these waves is discussed in relation 
to the boundary conditions and the relevance of the theory to the 
operation of parametric devices in indicated. G.D.Sims 


621.372.8 : 621.317.34 
SPECIAL PROBLEMS IN THE TECHNIQUES OF MICROWAVE 
MEASUREMENTS IN WAVEGUIDES. See Abstr. 4802 


621.372.822 
4951 ON THE TEno MODES OF A FERRITE SLAB LOADED 
RECTANGULAR WAVEGUIDE AND THE ASSOCIATED 
THERMODYNAMIC PARADOX. A.D.Bresler. 
1.R.E. Trans Microwave Theory and Tech., Vol. MTT-8, No. 1, 
81-95 (Jan., 1960). 
A detailed examination of the secular equation appropriate to a 
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waveguide loaded with a magnetized ferrite is carried out. The 
structure investigated is a rectangular waveguide loaded with a 
ferrite slab adjacent to the narrow wall and n.agnetized perpendicu- 
lar to the broad wall. It is shown that there is always present an 
even number of propagating modes, one half propagating in one di- 
rection along the axis and one half in the opposite direction. In this 
way the thermodynamical paradox (to which conventional analysis 
has led) has been resolved. In this connection, surface-wave pro- 
pagation along a ferrite—air interface is investigated in some detail 
with some unexpected results. The significance of various equations 
and quantities is discussed by reference to several graphs. 
A.E.Karbowiak 


621.372.823 
ROUND WAVEGUIDE WITH DOUBLE LINING. 
4952 -H.G.Unger. 
Bell Syst. tech. J., Vol. 39, No. 1, 161-7 (Jan., 1960). 

Doubly lining the walls of round waveguide with a base layer of 
dissipative material and a top layer of low loss material provides 
mode filtering for TE,, transmission and reduces TE,, loss in bends. 
The effects of thin layers are calculated as perturbations of the 
empty waveguide characteristics. For best performance, the 
dissipative layer should have low permittivity and high loss factor. 
The layers should be only a few mils thick. 


621.372.823 : 538.56 
INFLUENCE OF PERIODIC ANNULAR SLOTS AND OF 
4953 THIN DIELECTRIC LAYERS ON THE WAVE ATTENUA- 
TION IN CIRCULAR WAVEGUIDES. V.P. 
Zh. tekh. Fiz., Vol. 29, No. 12, 1457-61 (Dec., 1959). In Russian. 
The dispersion equations for both TE and TM modes are quoted 
and wave attenuations are derived. The attenuation, different for 
TE and TM modes, depends greatly on the thickness of the dielectric 
layer. J.K.Skwirzynski 


621.372.825 : 621.396.677 
THE RESONANCE EXCITATION OF A CORRUGATE-CYLINDER 
ANTENNA. See Abstr.4455 


621.372.829 : 538.56 
SLOW ELECTROMAGNETIC WAVES IN HELIX WAVE- 
4954 GUIDES WITH A GYROTROPIC MEDIUM. 
V.P.Shestopalov and L.A.Shishkin. 
Zh. tekh. Fiz., Vol. 29, No. 10, 1285-8 (Oct., 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New 
York), Vol. 4, No. 10, 1179-82 (April, 1960). 

The retarding properties of a helical waveguide situated in a 
gyrotropic medium with a magnetic field along the axis of the wave- 
guide is considered theoretically. The dispersion equations are 
derived and the dispersion curves for forward and backward waves 
plotted. The dispersion equation for a helical waveguide surrounding 
a plasma is also obtained. R.C.Glass 


621.372.829 : 538.56 
SPATIAL RESONANCE IN A SPIRAL WAVEGUIDE 
4955 PLACED IN A MAGNETO-DIELECTRIC MEDIUM. 
V.P.Shestopalov and B.V.Kondrat'ev. 
Zh. tekh. Fiz., Vol. 29, No. 12, 1434-56 (Dec., 1959). In Russian. 
Dispersion equations are obtained and conditions for occurrence 
of spatial resonance are studied. The wave-numbers are derived 
as functions of frequency, the constants of the magneto-dielectric 
medium and the geometrical parameters of spiral waveguide. 
J.K.Skwirzynski 


621.372.829 : 538.56 : 537.533 
ELECTRON BEAM IN A SPIRAL WAVEGUIDE (TAKING 
4956 ACCOUNT OF THE GEOMETRIC DIMENSIONS OF THE 
SPIRAL). B.V.Kondrat'ev. 
Zh. tekh. Fiz., Vol. 29, No. 12, 1477-80 (Dec., 1959). In Russian. 
Spiral waveguides having hitherto been considered merely as 
anisotropically conducting sheets, the present work takes account 
of their periodic structure, which is found to sustain one backward 
and three forwardwaves. The electron beam is shown to interact 
chiefly with the forward waves. A.E.1. Research Laboratory 


621.372 .832.6 
4957 THEORY OF THE SLOTTED-TUBE HYBRID JUNCTION. 
S.W .Conning. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 4, 248-52 (April, 
1960). 
An analysis is made of the slotted-tube type coaxial hybrid 
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and A.I.Adonina. 


Abstr. 4952 —4962 


junction, and conditions for matching with either one-or two-section 
quarter-wave transformers are obtained in terms of the character- 
istic impedances of the TEM modes of the shielded slotted coaxial 
line. Expressions for these impedances are found by conformal 
mapping, and families of curves given for a wide range of the para- 
meters involved. 


621.372.832.8 
FERRITE ISOLATORS IN THE 8 TO 9 mm WAVE BAND. 
4958 H.G.Beljers. 
Onde elect., Vol. 39, 231-2 (March, 1959). In French. 

At these frequencies two main principles are applied in the 
construction of isolators. The first type, utilizing the Faraday 
effect, is essentially a three-access circulator with an external 
load for the dissipation of reflected energy. A rotation angle of 
45° + 5° in an 8% band is sufficient to provide at least 20 dB of 
isolation. The second type is a resonance isolator with transverse 
magnetic field. Soft-ferrite inserts normally require excessive 
magnetic fields, in the region of 12 000 oersteds. If anisotropic, 
oriented, materials are used the field can be reduced substantially 
or even suppressed, resulting in very simple devices in which, 
however, the degree of isolation is less than for normal resonance 
isolators. 5 references. A.Reiss 


621.372.83 
WIDEBAND DIRECTIONAL WAVEGUIDE COUPLER. 
4959 B.M.Mashkovtsev, L.Z.Bensman and A.A.Khokhrev. 
Radiotekhnika, Vol. 15, No. 4, 8-17 (April, 1960). In Russian. 
A directional coupler, that has a satisfactory performance 
over a frequency range of 20% is considered. The requirements for 
the coupler parameters are set out and a design is presented which 
uses a multiple arrangement of T-shaped slots as the coupling 
elements. The T-slot has a fairly constant coupling loss over a 
wide frequency range and the directivity is improved by using a 
multiple array. The techniques used in testing prototype couplers 
are also described. B.Deutskevich 


621.372.051.% 
COAXIAL AND WAVEGUIDE ISOLATORS BASED ON 

4960 THE PRINCIPLE OF TRANSVERSE RESONANCE IN 
FERRITES. A.Micaelian. 

Onde elect., Vol. 39, 222-30 (March, 1959). In French. 

One of the microwave devices using ferrites which has been 
widely employed in recent years is the resonance isolator consisting 
of a section of waveguide with a ferrite-plate insert which is sub- 
jected to a magnetic field parallel to the narrow wall of the guide. 

In the system described theoretically, use is made of the difference 
in the forward- and reverse-attenuation coefficients in the domain 
of ferromagnetic resonance; this study constitutes a necessary step 
for the elaboration of practical isolator systems. Results of such 
studies are presented. The use of supplementary dielectric slabs is 
discussed, and it is shown that isolator parameters are considerably 
improved with respect to isolation and useful bandwidth. A study of 
non-reciprocal phenomena in coaxial lines is made and a coaxial 
isolator is described. 4 references, 26 illustrat ions. 

A.Reiss 


621.372.851.3 : 621.318.132 
FERRITES FOR RESONANCE ISOLATORS IN THE RANGE 
1700-2300 Mc/s. See Abstr. 4860 


621.372.852.1 
DEVELOPMENT OF RING FILTERS FOR FREQUENCY 
4961 SELECTION IN RADIO LINKS. M.Clément. 
Onde elect., Vol. 39, 175-9 (March, 1959). In French. 
A serial combination of six filters (branching filters), are used 
to extract 6 channel frequencies in each polarization plane, i.e. 
12 channels; individual ouputs are tapped off successive stages. 
Centred on 4000 Mc/s the bandwidth covered with a s.w.r. of 0.95 or 
better is 400 Mc/s. The individual filter element consists of a magic- 
T junction in combination with a ring-shaped cavity. Choice of filter 
system, theory of operation and performance are discussed. 
A.Reiss 


621.372.652.1 
BRANCHING FILTER USING CIRCULAR WAVEGUIDE. 
4962 § Kawazu. 
Onde elect., Vol. 39, 186-8 (March, 1959). In French. 
A brief operational description of a circular-waveguide filter 
which acts as a low-loss guide for unwanted frequencies while guiding 
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the wanted energy to a side outlet. Suitably phased orthagonal band- 
cut filters inside the guide act as reflectors for the frequency band 
to be extracted. The centre frequency of the unit described is 

3850 Mc/s. A number of such devices can be connected in series 
for the extraction of a corresponding number of frequency channels. 
6 illustrations. A.Reiss 


621.372.852.2 : 535.54 
4963 8-BAND ISOLATOR FOR USE WITH A LINEAR 
ACCELERATOR. C.8.Gaskell and D.Waish. 
Brit. J. appl. Phys., Vol. 10, No. 1, 53-4 (Jan., 1959). 

Construction and performance of a high-power S-band isolator 
is described. A satisfactory performance using a manganese — 
magnesium aluminized ferrite is obtained for peak powers around 
1 Mw. A.E.Karbowiak 


621.372.852.22 : 538.56 
BROADBAND RECIPROCAL FERRITE PHASE SHIFTERS. 
4964 T.D.Geiszler and R.A.Henschke. 
J. appl. Phys., Suppl.to Vol. 31, No. 5, 174S-175S (May, 1960). 
Broadband ferrite phase-shifters were constructed in an X band 
waveguide by locating wide ferrite slabs along the centre line of the 
broad waveguide wall and applying a longitudinal magnetic field. The 
bandwidth of these phase shifters was optimized through proper 
selection of ferrite dimensions and the amount of dielectric loading 
or by an appropriate choice of guiding structure. The relative phase - 
shift obtained from broadband configurations was found to vary in 
an almost linear fashion with the applied field when the ferrite was 
magnetically saturated. 


621.372.852.4 : 621.318.132 
LOW-LOSS MICROWAVE FERRITES IN POLARIZATION. 
See Abstr. 4859 


OSCILLATORS . PULSE GENERATORS 


621.373.1 
A V.L.F.THERMAL RELAXATION OSCILLATOR 
4965 USING TEMPERATURE-DEPENDENT RESISTORS. 
1.Aleksander. 
Brit. Commun. and Electronics, Vol. 7, No. 5, 352-3 (May, 1960). 

A thermistor, having a negative resistance/temperature coeffi- 
cient placed in series with a positive temperature coefficient resistor 
can be made to produce an oscillating current when a potential is 
applied across it. A silicon resistor with the required positive 
temperature coefficient has been used for the purpose. The principles 
and possible applications of this behaviour are described. 


621.373.4 
DESIGN OF COMPLEX THERMIONIC-TUBE 
4966 OSCILLATOR FOR OPTIMUM UTILIZATION OF THE 
TUBE IN RESPECT OF POWER DISSIPATION IN THE ANODE. 
D.P.Linde. 
Radiotekhnika, Vol. 15, No. 4, 50-3 (April, 1960). In Russian. 

A method of calculation is given for obtaining maximum output 
power at a given anode dissipation, especially at very high frequen- 
cies. Graphs are used for determining the angle of current flow and 
energy relationships in the oscillator. An example of calculation is 
given. A.Woroncow 


621.373.421.11 

4967 PARAMETRIC OSCILLATIONS IN A DAMPED 
OSCILLATING CIRCUIT. J.Hl4vka. 
Elektrotech. Obzor, Vol. 49, No. 3, 124-9 (1960). In Czech. 
Investigates a series RLC circuit in which the attenuation 

and resonance frequency are £,, and w,, in even half periods and 
B, and w,, in the odd half periods. Properties of the parametric 
oscillations are derived and conditions for resonance and stability 
are determined. Cases of circuits with varying capacitance, resist- 
ance and inductance are separately treated. N.Klein 


621.373.421.11 : 621.372 
LADDER NETWORK AS A COUPLING ELEMENT IN OSCIL- 
LATOR CIRCUITS. See Abstr. 4930 
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621.373.431.2 
A GRAPHICAL ANALYSIS OF THE BLOCKING 

4968 OSCILLATOR. I-I. D.Chambers. 
Electronic Engng, Vol. 32, 275-9 (May); 348-54 (June, 1960). 

Blocking oscillator action is described, and the choice of each 
component in the circuit is studied in detail. Voitage and current 
waveforms are constructed by a step-by-step method, and the most 
suitable valve, blocking capacitor, transformer core and the turns 
ratio are determined for a particular application. 


621.373.44 : 538.56 
PULSED FERRIMAGNETIC MICROWAVE GENERATOR. 
4969 J Elliott, T.Schaug-Pettersen and H.J.Shaw. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 400S-401S (May, 1960). 

The idea of making a solid-state generator using a ferrimagnetic 
material to convert energy from a pulsed d.c. magnetic field into 
microwave radiation has been studied by several workers. Recent 
theoretical studies have disclosed serious basic problems for such 
devices. This paper describes initial experiments on a device which 
avoids the principle difficulties. It uses an r.f. input signal together 
with a pulsed d.c. magnetic field to generate microwave pulses at a 
frequency higher than the input frequency. An input signal at 2.4 
kMc/s and a pulsed magnetic field of 150 gauss were used to gene- 
rate a pulsed output signal at 2.8 kMc/s. 


621.373.44 : 621.317.38 
NORMAL PULSE GENERATOR AND SET FOR MEA- 

4970 SURING OF SHORT TIME INTERVALS. F.Breméak. 
"J. Stefan" Inst. Rep., Vol. 3, 99-104 (Oct., 1956). 

Describes a pulse generator consisting of a Pierce-Miller oscil- 
lating circuit (100 kce/s), comparison and gate circuits, 5 electronic 
decade units and a mechanical counter. The max. counting speed is 
3 X 10° pulses per sec with an inherent error of + 1 cycle of oscil- 
lator frequency, amounting to + 10 usec. 


621.373.44 : 621.317.755 
THE GENERATION OF SHORT, HIGH-POWER PULSES 
4971 BY THE USE OF SPARK GAPS. II. G.Sahner. 
Nachrichtentechnik, Vol. 9, No. 12, 558-66 (Dec., 1959). In German. 
For Pt I see Abstr. 4158 of 1959. An oscilloscope for measu- 
rement of spark-gap breakdown time and pulse duration is described. 
It incorporates a time marker generator and produces a delayed 
pulse for triggering the gap. The mechanism of the pulse genera- 
tion is studied and oscillograms of the pulses are given. The results 
are in good agreement with calculated characteristics. 
W.G.Stripp 


621.373.44 : 621.389 
PULSE POWER AMPLIFIER FOR BIOLOGICAL STIMULATION. 
See Abstr . 4380 


6 21.373.441 

4972 TIME BASE AND BRIGHTNESS CONTROL FOR IMPULSE- 

VOLTAGE OSCILLOGRAPHS. H.W.Jaskula. 
Elektronik, Vol. 9, No. 1, 21-4 (Jan., 1960). In German. 

A circuit is described of a high voltage (1 kV) time-base capable 
of positive- or negative-going, linear or logarithmic scanning. The 
time-base is driven by a square-wave input. Selection of the com- 
ponent values and the linearity of discharge through a pentode are 
discussed. The brightening pulse is obtained from a separate multi- 
vibrator triggered from the same input as the time-base. 

Z.A.A.Krajewski 


621.373.444 
A SIMPLE MONOSTABLE CIRCUIT WITH AN LC 
4973 TIMING NETWORK. T.Horiak. 
Slaboproudy Obzor, Vol. 21, No. 4, 239-41 (1960). In Slovak. 

The circuit is based on a thermionic triode (or pentode) and 
three semiconductor diodes. The triode has an external anode 
resistance and an L,C,-resonant circuit, in series with 8 small 
resistance, in its cathode. An inductance L (closely coupled to 
L,) is connected between cathode and grid of the triode through a 
diode D,. A large resistance is also connected between the grid 
and the anode supply source. The grid is normally held at earth 
potential by means of the remaining diodes, D, and D,. In its stable 
state, the triode is therefore conducting. When a negative pulse 
is applied to the grid through D,, the triode is closed and a positive 
rectangular pulse is generated at its anode. The duration of the 
pulse (monostable state) is dependent on LC, only; it is independent 
of the valve characteristics or the supply voltage. 

R.S8.Sidorowicz 
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621 .373.52 : 621.398 
VARIABLE INDUCTANCE MODULATION OF A TRANSISTORIZED 
SUB-CARRIER OSCILLATOR. See Abstr. 4555 


621.373.53 
TRANSISTOR PULSE GENERATOR. 
4974 E.Gordy and G.Sieber. 
Nucleonics, Vol. 18, No. 4, 90, 92 (April, 1960). 
Pulses of 150 us 250 mV or 50 us 10-100 mV are generated by 
a small 1.3 V battery-powered unit intended for testing nuclear 


counting equipment. R.D.Smith 
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621.374.3 : 621-52 : 539.1.07 
NUCLEAR ELECTRONICS. 

4975 | L’ électronique nucléaire]. I. 
Vienna: International Atomic Energy Agency (1959) xii + 452 pp. 

Being Volume I of the Proceedings of the International Symposium 
on Nuclear Electronics held in Paris in September 1958 and organized 
by the Société Francaise des Radioélectriciens. The first five 
sessions are reported under the following titles: (i) Scintillation 
radiation detectors (ii) Radiation detectors using ionizing methods, 
and » -ray spectrometers (iii) Pulse technique: fast electronics 
(iv) Pulse technique: classical electronics (v) Reactor control: 
measurements. For abstracts of selected papers see succeeding 
issues of Science Abstracts. 


621.374.3 : 621-52 : 539.1.07 
NUCLEAR ELECTRONICS. 

4976 [L' électronique nucléaire]. I. 
Vienna: International Atomic Energy Agency (1959) viii + 378 pp. 

Being Volume II of the Proceedings of the International 
Symposium on Nuclear Electronics held in Paris in September 1958 
and organized by the Société Francaise des Radioélectriciens. The 
last four sessions are reported under the following titles: (vi) Re- 
actor control: simulation (vii) Equipment for prospection and 
protection (viii) Centralization and exploration of results (ix) Tran- 
sistorized equipment, standardization, and components. For ab- 
stracts of selected papers see succeeding issues of Science Abstracts. 


621.374.32 
MEASUREMENT OF THE NON-LINEARITY OF PULSE 
4977 CIRCUITS BY A COMPARISON METHOD. I.F.Ivanov. 
Radiotekhnika, Vol. 15, No. 3, 67-74 (March, 1960). In Russian. 
Nonlinearity is defined as the greatest deviation of output vol- 
tage from that of a linear device with the same maximum output. 
A scheme for direct measurement and c.r.o. display of this deviation 
in recurrent pulse conditions is described, with a block diagram but 
no circuit details. Discussing the effects of various factors on 
measurement error, it is concluded that this should not exceed 3-7% 
in practical cases. F.Quelon 


621.374.32 
4978 TRANSISTORIZED PULSE RATE METER FOR 
PORTABLE GEIGER—MULLER COUNTER EQUIPMENT. 
R.MbBhbring. 
Nachrichtentechnik, Vol. 10, No. 2, 76-7 (Feb., 1960). In German. 
Two transistors are used in a monostable trigger circuit together 
with a diode pump. Each input pulse thus produces a standard charge, 
and the meter reading is proportional to the mean current. Simpli- 
city, low consumption and high accuracy of measurement over a 
wide range of temperatures are claimed. Equations linking the 
circuit parameters are given, but no circuit values or performance 
figures are quoted. D.J.Bailey 


621.374.32 
4979 A NEW COLD-CATHODE COUNTING RING WITH 
DIRECT DIGITAL DISPLAY. H.LiebendUrfer. 
Elektronik, Vol. 8, No. 12, 361-4 (Dec., 1959). In German. 
Cold-cathode tubes only are used in a circuit driving a numeri- 
cal indicator [digitron]. The tubes are type GR20, having two identi- 
cal starter electrodes and an auxiliary anode. One of the starter 
electrodes is used as a probe to sample the plasma potential near 
the cathode. This potential is used to bias the other (trigger) elec- 
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trode of the next tube in the ring. The control pulse is supplied to 
all triggers in parallel, and since the functions of probe and trigger 
are reversible, the circuit will count forward or backward according 
to which set of electrodes the pulse is applied. Counting speeds of 
2kc/s are claimed when using a stabilized supply but reliable opera- 
tion is assured up to 700c/s with supply variations of +15%. Cir- 
cuit diagram and tube characteristics are given. 

Z.A.A.Krajewski 


621.374.32 
TRANSISTORIZED SELECTOR OF TIMES OF FLIGHT, 
4980 WITH 100 10 us STEPS. J.P.Duchemin and P.Gutmann. 
Onde elect., Vol. 38, 648-53 (Aug.-Sept., 1958). In French. 
Transistorized version of a thermionic -tube selector for 
neutron measurement (see Abstr. 2944 of 1960). When a signal 
arrives, timing pulses which are obtained every 10 ys by division 
from a 1.2 Mc/s quartz oscillator open coincidence gates in two 
magnetron beam -switching tubes, one of which provides ten gates, 
each of duration 10 ys and the other provides 10 gates of 100 ys. 
The register consists of 10 dekatrons and — for fast measurements 
— 50 sets of four flip-flops with a resolving time of 5. ys. After an 
event the equipment blocks, to allow the counting tubes time to 
recover. C. Fromberg 


621.374.32 
MULTIPLE-INTERVAL TIMERS USING GATED 

4981 STAIRCASE COUNTERS. T.R.Hoffman. 
Semiconductor’ Prod., Vol. 3, No. 4, 47-50 (April, 1960). 

Such counters can be gated on or off by means of switching 
transistors, hence two or more counters can be used to time two 
or more independent intervals sequentially. The gating sequence 
is controlled by a combination of flip-flops and simple logic circuits. 
An analogue -to-digital converter using the gated counter principle is 
discussed briefly. See also Abstr. 1547 of 1960. 


621.374.3 
CALCULATION OF PULSE DURATION OF A 
4982 PHANTASTRON. Z.P.Vazhenina and N.A.Suslov. 
Radiotekhnika, Vol. 15, No. 3, 75-7 (March, 1969). In Russian. 
Formulae are derived for the behaviour of a diode plus pentode 
phantastron circuit. F .Quelon 


621.374.32 
4983 THE VARIATION OF CRYOTRON CURRENT AMPLIFICA- 
TION FACTOR WITH TEMPERATURE. A.E.Brennemann. 
1.B.M. J. Res. Developm., Vol. 4, No. 2, 197 (April, 1969). 

If Ig is the gate current needed to make the gate resistive, with 
no control current, and Ic the control current needed, with no gate 
current, the amplification factor A = Ig/Ic. For Sn gate films and 
Pb control films, A varied from zero at T, (Sn) to 3 at T < 0.6 Tg, 
in one case, and varied inversely with the penetration depth, approx- 
imately. R.G.Chambers 


621.374.32 : 536.48 
THERMAL PROPAGATION OF A NORMAL REGION IN 
4984 A THIN SUPERCONDUCTING FILM AND ITS APPLICA- 
TION TO A NEW TYPE OF BISTABLE ELEMENT. 
R.F.Broom and E.H.Rhoderick. 
Brit. J. appl. Phys., Vol 11, No. 7, 292-6 (July, 1960). 

For earlier work see Abstr. 1082A of 1960; Phys. Rev., Vol. 
116, No. 2, 344-5 (Oct. 15, 1959). The movement of the interphase 
boundary due to Joule heating in a partially superconducting 
film carrying a current is analysed. It is shown that there is a 
value of the current at which the boundary remains stationary; above 
this value the normal region grows, and below it, the normal region 
collapses. As the current approaches the critical current of the 
film, the speed of propagation becomes very large and of the right 
order to explain the authors’ previous observations on the rate of 
return of resistance to thin superconducting strips driven into the 
normal state by rectangular current pulses. The current required 
to maintain the boundary stationary is much less than that necessary 
to generate a normal region initially. This enables a new type of 
bistable element to be constructed, consisting of a strip of supercon- 
ducting film carrying a continuous current equial to that necessary 
to maintain the boundary stationary. A short pulse of current in the 
same sense as the standing current generates a normal region in 
the film which is subsequently held constant by the standingcurrent, 
while a short pulse in the opposite sense cancels the standing current 
long enough for the film to become completely superconducting again. 
This device is extremely simple in construction and can be switched 
from one state to the other in 10 mys. 
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621.374.32 
THE POSSIBILITY OF A SELF-SUSTAINING CORBINO 
4985 DISK. - D.Midgley. 
Nature (London), Vol. 186, 377 (April 30, 1960). 

The possibilities of using a Corbino disk [Physikalistie 
Zeitschrift, Vol. 12, 561 (191 1)] with a self-sustained circulating current 
in a semiconductor disk as a two-stage element for a digital computer 
or a magnetic power-amplifier are considered. 8.A. Ahern 


621.374.32 : 518 
LARGE STORAGE BINARY-TO-DECIMAL CONVERTER. 
4986 «6G , L.G.Lawrence, and H.C.Tresise. 
J. sci. Instrum., Vol. 37, No. 7, 240-2 (July, 1960). 

An accurate binary-to-decimal converter is described capable 
of dealing with numbers up to 2". The instrument is designed for 
manual input with display on dekatron indicators, and a speed of 
operation of four bits per second. 


621.374.32 
A MINIATURE C.R.T. DIGITAL READOUT. 

4987 Hoffmann. 
Nachrichtentechnik, Vol. 9, No. 8, 375-6 (Aug., 1959). In German. 

A five-digit train-number indicator for a traffic control panel 
uses separate cathode ray tubes of 15 x 15 mm screen dimensions. 
The basic scan of a rectangular figure of eight is formed by the 
50 c/s mains and a static frequency-doubler. Pulse generators 


control brightness to produce the required numbers. 
Z.A.A.Krajewski 


621.374.32 : 681.142 
THE FREQUENCY RESPONSE OF SURFACE-BARRIER 
4988 TRANSISTORS IN ELECTRONIC COMPUTERS. 
G.Laskowski. 
Nachrichtentechnik, Vol. 10, No. 2, 68-72 (Feb., 1960). In German. 
Discusses the application of transistors to the logical design of 
computers. A.O.Stanesby 


621.374.32 
THEORY OF COMPUTING NETWORKS. DESIGN OF 
RELAY CONTACT NETWORKS OF MULTIPLE INPUT 


4989 


PARALLEL ADDER. Y.Komaniya. 

Researches Electrotech. Lab. (Tokyo), No. 580, 28 pp. (Sept., 1959). 
The symbolic logic equations pertaining to the operation of 
multi-input binary paraliel-adding circuits are studied, following an 
introductory section in which a number of basic theorems are proved. 

These theorems are largely concerned with the transformation of 
functions from the canonical form to a form involving the logical- 
product and exclusive-or operators only and omitting negated 
variables. The simple rules for the transformation and its converse 
are stated. The theorems are applied to the design of 2, 3 and 4- 
input parallel adder stages and to a 2-input binary-coded decimal 
adder. The question of circuit economy is also considered. 
G.H.Stearman 


621.374.32 
A NEW TECHNIQUE FOR COMPUTER SWITCHING. 

4990 C.M.Campbell, Jr. 

Sen.iconductor Prod., Vol. 3, No. 2, 40-3 (Feb., 1960). 

An economical high-gain transistor bistable circuit is described 
particularly suitable for driving diode "and" gates. Three tran- 
sistors are required but are operated so that they are either "off" 
or saturated, the speed of response being improved by the technique 
of large current base "off" drive. The circuit has a high current 
gain (and voltage regeneration) especially from the "set" input 
to the “one” output. It uses very few components and may be used 
at high ambient operating temperatures. J.MacCormack 


621.374.32 : 681.142 
USE OF HIGH-SPEED DIGITAL COMPUTERS TO STUDY PER- 
FORMANCE OF COMPLEX SWITCHING NETWORKS INCORPORA- 
TING TIME DELAYS. See Abstr. 4574 


621.374.32 
A COMPARISON OF SEQUENTIAL AND ITERATIVE 
4991 CIRCUITS. E.J.McCluskey, Jr. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1039-44 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

A brief discussion of the general problem of designing optimum 
switching networks and of the present state of progress is followed 
by a consideration of a particular class, combinational circuits, in 
which no permanent storage elements are employed. The differences 
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between sequential and iterative circuits are pointed out and it is 
shown that the design procedure for the first may be applied to the 
second. Two methods of modifying iterative networks are shown to 
reduce the delay in forming an output, and the conditions under which 
such modifications are possible stated. G.H.Stearman 


621.374.32 : 681.142 
INTEGRATED MAGNETIC CIRCUITS FOR SYNCHRONOUS 
4992 SEQUENTIAL LOGIC MACHINES. U.F.Gianola. 
Bell. Syst. tech. J., Vol. 39, No. 2, 295-332 (March, 1960). 

The magnetic switching core is a small, reliable and inexpensive 
component for digital logic circuits, but conventional core circuits 
also include a large number of auxiliary semiconductor compounds. 
As a result, the cost and reliability of core circuits are not very 
different from those built entirely with semiconductors. The possi- 
bility of building logical systems that use a minimum of nonmagnetic 
components is examined. Except for the provision of clock-pulse 
sources, fully integrated magnetic machines are feasible in principle. 
Suitable circuits must contain provision for gain, memory and 
unilaleral transmission of data. These requirements can be met by 
taking advantage of the threshold characteristics of ferromagnetic 
materials that have a rectangular hysteresis loop. Two approaches 
are selected for consideration. In the first, a binary digit is repre- 
sented by the remanent state of magnetization of a ferrite core. Upon 
the application of clock pulses its state can be transferred to 
adjacent cores by means of electrical interconnections. In the 
second approach, a binary digit is represented by a discrete flux 
pattern in a continuous flux conductor. These patterns can be 
propagated in a step-by-step process through the flux conductor by 
means of clock pulses. Examples are given of experimental 
synchronous sequential circuits using commercially available multi- 
apertured cores. The capabilities, limitations and organization of 
these circuits are discussed. 


621.374.32 
PRINTED DIODE AND RESISTOR MATRICES. I. 
4993 .J.Schubert. 
Electronic Industr., Vol. 18, No. 12, 74-8 (Dec., 1959). 

Some general considerations concerning the possible advantages 
of built-in function tables over general logic networks for encoding 
and decoding purposes, are followed by a description of a method of 
manufacture of printed selenium-diode matrices useful for the 
former application. These matrices, whilst exhibiting rather large 
shunt capacitance across the individual diode elements and thus 
being limited in speed of operation, may be constructed with about 
16 diodes per in’, the diodes being capable of passing large currents. 
This particular feature suggests the possibility of using the matrices 
as coupling, elements, without amplification, between ferrite core 
assemblies. G.H.Stearman 


621.374.32 : 621.391 
CHAIN CODES AND THEIR ELECTRONIC APPLICATIONS. 
4994 F.G.Heath and M.W.Gribble. 
Proc. Instn Elect. Engrs. Monogr. 392 M, publ. July, 1960, 8pp. To 
be republished in Part C. 
A type of binary digital code is described which is easily gene- 
rated by computer circuits. The important properties of these codes 
are described, and various electronic applications enumerated. 


621.374.34 
A TRANSISTOR SIDIRECTIONAL LIMITER. 
4995 H.Schmid. 
Semiconductor Prod., Vol. 3, No. 4, 29-32 (April, 1960). 

A complementary transistor voltage switch can limit an input 
voltage Vj accurately to 1 mV of the limiting potential V,, in both 
directions, i.e. to+Vy, to -Vy. If the complementary transistor 
voltage switch is connected to the output of a d.c. operational ampli- 
fier, the limiter circuit will provide extremely high linearity and 
excellent zero stability. The bidirectional limiter can either accept 
limiting potentials as far apart as 100 V or input frequencies of up 
to several hundred kilocycles, depending on whether high-voltage 
or high-frequency transistors are used. 


621,374.4 
THEORY OF A FREQUENCY -SYNTHESIZING 
4996 NETWORK. B.M.Wojciechowski. 
Bell Syst. tech. J., Vol. 39, No. 3, 649-73 (May, 1960). 
The theoretical basis for designing frequency -combining and 
Selecting circuits is developed. By the introduction of "sideband 
algebra" and of a frequency symbolic network, the new method 
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offers formal design procedures in place of intuitive ones. This 
leads directly to finding optimal solutions for frequency -adding or 
frequency -subtracting problems without limitations as to the relative 
frequency ratios. The derivation of typical frequency -synthesizing 
circuits, such as "slave" oscillators and digital frequency selection 
systems, is discussed, and examples of practical solutions are given. 


621.374.4 : 621.385.624.3 
THREE-CAVITY KLYSTRON FREQUENCY MULTIPLIERS. 
See Abstr. 4340 


621.374.4 : 621.385.623.5 
HIGH ORDER FREQUENCY MULTIPLICATION USING A 
REFLEX KLYSTRON. See Abstr. 4337 


621.374.4 : 621.385.623.5 
FREQUENCY CHANGING USING A REFLEX KLYSTRON. 
See Abstr. 4338 


621.374.42 
LOW-NOISE TUNNEL-DIODE DOWN CONVERTER 
4997 HAVING CONVERSION GAIN. 
K.K.N.Chang, G.H.Heilmeier and H.J.Prager. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 854-8 (May, 1960). 

An experimental u.h.f. circuit converting from a signal frequency 
of 210 Mc/s to an intermediate frequency of 30 Mc/s is used to illus- 
trate the feasibility of this new converter. Conversion power gain of 
22 dB with less than 3 dB noise was achieved with gallium arsenide 
diodes. The circuit analysis proceeds from the basic nonlinear re- 
sistance of the tunnel diode I—V characteristic. Equations are de- 
veloped for conversion gain, bandwidth and noise figure. From these 
equations, criteria are derived for the choice of diode characteristics 
and circuit parameters to obtain optimum performance. 


AMPLIFIERS 
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621.375.1 
4998 ON THE ADDITION LAWS OF DROOP, RISE TIME AND 
OVERSHOOT, IN PARTICULAR IN AMPLIFIER 

CIRCUITS. H.Dobesch and H.Sulanke. 
Nachrichtentechnik, Vol. 10, No. 1, 3-14 (Jan., 1960). In German. 

On the assumptions of linear quadripoles and linear droop per 
stage, it is shown that for n cascaded stages the droop is approxi- 
mately additive. Published equations for the rise times are investi- 
gated and more exact expressions are derived. It is also shown that, 
under certain conditions, the overshoot does not increase more 
rapidly than n’*; exact expressions are given for cascaded amplifiers 
with compensation. W.G.Stripp 


621.375.123 
THE DESIGN OF DISTRIBUTED AMPLIFIERS. 
4999 W.Brunner. 
Nachrichtentechnik, Vol. 9, No. 12, 554-8 (Dec., 1959). In German. 
Design details are given of an amplifier giving a voltage 
of 23 with a 3 dB bandwidth extending from 20 kc/s to 80 Mc/s. 
V.G.Welsby 


621.375.2 
DESIGN CONSIDERATIONS AND MEASURING EQUIP- 
5000 MENT FOR LOW DISTORTION AMPLIFIERS. 
C.T.Murray. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 3, 129-33 
(March, 1960). 

Some of the factors affecting the performance of power and 
voltage amplifiers are briefly discussed. Alternative circuits are 
presented for a new type of single-ended push-pull power output 
stage and a self-driven push-pull voltage amplifier. The combina- 
tion of these circuits allows the overall distortion of an amplifier to 
be very low (0.02%) at full power output without the use of overall 
feedback. A simple comparator type distortion measuring set is 
described which allows the rapid meadurement of total harmonic 
distortion and amplifier gain. 
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621.375.2 
THE FEASIBILITY OF USING SUPERREGENERATION 

5001 FOR THE AMPLIFICATION OF VERY SHORT PULSES. 
M.M.Gerdov. 
Radiotekhnika, Vol. 15, No. 3, 35-7 (March, 1960). In Russian. 

After a brief analysis of the basic superregenerative processes 
and of the equations for the built-up time of oscillations and for the 
coefficient of negative decay, an experimental equipment is described, 
employing two double-triodes and a diode. The oscillator frequency 
is 35 Mc/s, quenching frequency 0.65 Mc/s, decay time 0.4 psec. 
Circuit diagram and waveforms are reproduced. A. Landman 


621.375.2 
5002 ANALYTICAL SOLUTION OF LINEAR PENTODE 
CIRCUITS. M.Pacak. 
Slaboproudy Obzor, Vol. 21, No. 4, 219-25(1960). In Czech. 

It is assumed that in a pentode, whose suppressor grid is 
strapped to the cathode, the ratio of anode current to screen-grid 
current is q = const. A generalized linear equivalent circuit of 
the pentode is considered. In this, external signals are applied 
to the cathode, control grid, screen grid and anode. All electrodes 
(except the control grid) have external impedances. An expression 
for the anode current as a function of all the input signals, ampli- 
fication factors, impedances and q is derived. The formula is 
employed to analyse: (1) the effect of an external screen resis- 
tance on the gain of a pentode amplifier; (2) the operation of an 
ultralinear amplifier in which the screen grid provides negative 
feddback; and (3) the operation of a two-pentode push-pull circuit 
in which the screen grids are connected to a common resistance. 
Numerical values of parameters necessary for the generalized 
equivalent circuit can usually be derived from standard catalogue 
data. R.S8.Sidorowicz 


621.375.227 
A LOW DISTORTION SINGLE-ENDED PUSH-PULL 

5003 AUDIO AMPLIFIER. C.T Murray. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 3, 134-7 
(March, 1960). 

The circuit is of the single-ended push-pull class with no out- 
put transformer and the valves connected in series for d.c. The im- 
proved behaviour is due to the system of driving one of the output 
valves with a signal derived from the departure of the output wave- 
form from the undistorted input. Extremely low harmonic distortion 
(0.02% total) is obtained in class AB operation, right up to the point 
of clipping, without the use of overall feedback and the output imped- 
ance is less than 0.01 of the load impedance, which is not critical. 
Very wide frequency-response is also obtained. 


621.375 .227 

SELF-BALANCING PUSH-PULL CIRCUITS. 

I. CORRECTION TO GIVE EQUAL AMPLITUDES IN 
BOTH HALV&S OF THE LOAD. Il. PRACTICAL DESIGN CON- 
SIDERATIONS. D.R.Birt. 
Wireless Wid, Vol. 66, No. 5, 223-7 (May); No. 6, 283-6 (June, 1960). 

A push-pull amplifier can be made self-balancing by applying 

overall push-push negative feedback. A method of providing: this 
feedback which ensures accurate balance without resort to any 
close tolerance components is described. 


621.375.3 : 6:21.314.63 
5005 THE APPLICATION OF MAGNETIC AMPLIFIERS IN 
SEMICONDUCTOR RECTIFIER EQUIPMENTS. 
E Schrtter. 
A.EG. Mitt., Vol. 49, No. 10-11, 488-92 (Oct.-Nov., 1959). 
In German. 

The well-known technique of controlling the voltage—current 
characteristic of a rectifier by including a transductor is extended 
to more specific and useful cases by the incorporation of a Zener 
diode in a control winding of the transductor. Examples are given 
of voltage-controlled, current-controlled and composite control 
circuits for both Se and Ge rectifier installations for operation up 
to 800 A. In general the useful range of application is for equip- 
ments handling between 0.5 and 75 kW. 8.C.Dunn 


621.375.3 : 621.944.2 
5006 MAGNETIC AMPLIFIERS IN ROLLING-MILL DRIVES. 
E.Fiebig and R.JUtten. 
A.E.G. Mitt., Vol. 49, No. 10-11, 503-9 (Oct.-Nov., 1959). In 
German. 
A descriptive account with block diagrams of the application of 
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various methods of motor control including combinations of trans- 
ductor and rotating amplifiers, transistor amplifiers and trans- 
ductors, constant-current and constant-e.m.f. control as well as 
balancing circuits. Arrangements for moving ingots and continuous 
strip are reviewed and also the special problems raised by reeling 
motors. 8.C.Dunn 


621.375.3 : 621.316.718.5 
MAGNETIC AMPLIFIERS FOR THE SPEED CONTROL 
5007 OF AN AUTOMATIC D.C. CONVEYOR DRIVE. 
R.F litte. 
A.E.G. Mitt., Vol. 49, No. 10-11, 509-14 (Oct.-Nov., 1959). In 
German. 

A typical speed—time diagram for a conveyor belt consists of an 
acceleration period followed by continuous travel and term inating in 
deceleration. In addition, there may be a requirement to move the 
belt a very short distance by an acceleration followed immediately 
by a deceleration. A block diagram is given for a Ward Leonard . 
system of control. No design or performance details are given. 

8.C.Dunn 


621.375.3 : 076.2 
MIXTURE CONTROL BY MAGNETIC AMPLIFIERS. 
5008 Ww. Fritzsche. 


A.E.G. Mitt., Vol. 49, No. 10-11, 520-3 (Oct.-Nov., 1959). In German. 


A descriptive account of the way in which magnetic amplifiers 
are used to control the blending of the raw materials in the pulp 
from which paper is made. S8.C.Dunn 


621.375.3 : 621.34 
APPLICATIONS OF MAGNETIC AMPLIFIERS TO SMALL 
DRIVES. W.Fritzsche. 
A.E.G. Mitt., Vol. 49, No. 10-11, 524-30 (Oct.-Nov., 1959). In 
German. 

The novel features described include the use of a polyphase (12) 
tachometer with built-in germanium rectifier; a reversible drive for 
a position-control servo system; a feedback method which does not 
require a tachogenerator; oscillograms of the switching-on process 
in an arc-furnace regulator; a transductor circuit for position- 
control with a Ferraris motor. S.C.Dunn 


621.375.3 
MAGNETIC AMPLIFIERS FOR REVERSIBLE DRIVES. 
5010 K.H Bielefeld and H.C.Heinzerling. 
A.EG. Mitt., Vol. 49, No. 10-11, 538-42 (Oct.-Nov., 1959). 
In German. 

Three kinds of motor are considered: universal, d.c. shunt, and 
ordinary induction motor. Circuit diagrams are given of control 
systems for each type of motor. The universal motor requires four 
cores in the amplifier circuit but the other two types each require 
eight. The armature of the universal motor is fed from the output 
transformer of a push-pull amplifier, while its 
series-connected field is supplied from the centre-tap on the prim - 
ary of this output transformer. In the case of the d.c. motor the 
field is separately excited and the armature supply is reversible in 
a similar manner. For the induction motor two of the supply phases 
are taken through transductors and the relative phase sequence of 
this supply may be altered by means of a control current. 

8.C.Dunn 


621.375.3 
MAGNETIC AMPLIFIERS AND THEIR APPLICATION 

5011 TO CONTROL AND REGULATION PROBLEMS IN THE 
METALLURGICAL INDUSTRIES. G.Arbinger. 

Elektrotech. u. Maschinenbau (E.u.M.), Vol. 76, No. 23, 578-83 
(Dec. 1, 1959). In German. 

Starting with the saturated reactor, and without recourse to exact 
theory, a number of basic circuits are discussed, and their applica- 
tions described. The magnetic amplifier may be used as a linear 
amplifier, as a current and voltage convertor for d.c. and for control 
of motor speed. It can be used to control the current for plating 
baths and for ovens, and to limit short-circuit currents, as in high- 
voltage filters. The time constant of a magnetic amplifier is in the 
range 0.1 to 1 second. It is shown that this can be reduced by feed- 
back to a period equal to half a cycle at the supply frequency, or 
10 ms at 50 c/s. If the supply frequency is raised to 500 or 1000 c/s, 
proportionately shorter times can be achived, but at the expense of 
cheapness and simplicity. With strong feedback, a magnetic ampli- 
fier can be made to act as a switch which, even with large outputs, 
will have an operating life many times that of a relay or contactor. 
It is suggested that, despite competition from mercury-vapour 
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rectifiers and from semiconductor amplifiers, problems in control, 

regulation and conversion in the range 0.5-100 kW can often be solved 

most efficiently and economically by the magnetic amplifier. 
D.J.Bailey 


621.375.3 
MAGNETIC AMPLIFIER CIRCUITS — A CLASSIFIC A- 

5012 TION OF HALF-WAVE AND FULL-WAVE NON- 
REVERSIBLE AND REVERSIBLE SELF-SATURATING CIRCUITS. 
D.L.McMurtrie. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 739-51 (1960) = Commun. and 
Electronics, No. 46 (Jan., 1960). 

Classifies a comprehensive collection of single-phase, series 
control, magnetic amplifier output circuits, omitting control and 
bias details. The familiar half-wave circuit is used as a basic 
building block to construct the more complex circuits. A simple 
analysis technique makes troublesome interactions better defined, 
and allows a search to be made for equivalent or more economical 
circuits. D.J.Truslove 


621.375.3 
MINIATURE HIGH-FREQUENCY MAGNETIC AMPLI- 

5013 FIERS FOR MAGNETIC MEMORY SENSING. 
G.R.Briggs and K.C.Hu. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 863-72 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

In the circuit of this amplifier a diode is shunted by a resist- 
ance and connected in series with the excitation winding. This re- 
sults in more gain, less dependence of gain on excitation amplitude, 
and faster response. If the source impedance is small an inductive 
isolation is required between source and output. The effects of 
symmetrical, nonsaturating and nonsymmetrical excitation are dis- 
cussed. Results obtained with a small ferrite-core amplifier and a 
metal-tape core amplifier are shown. Due to the very low input im- 
pedance and the high voltage-sensitivity the amplifier can be used as 
an input-mixing sensing amplifier for random-access magnetic 
memories. A response time of 1 or 2 usec can be obtained if the in- 
put L/R time-constant is small enough. E.Maanders 


621.375.3 
A MATHEMATICAL MODEL FOR A MAGNETIC - 

5014 AMPLIFIER REACTOR CORE. H.H.Woodson. 

Trans Amer. Inst. Elect. Engrs 1, Vol. 78, 872-78 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

The domain theory of ferromagnetism as applied to metallic 
tape cores is combined with the inverse-switching-time curves to 
produce equations enabling the voltage output due to flux reversal 
to be calculated. The model is applicable to the engineering design 
of magnetic amplifiers, but deals only with switching by a small 
constant field or a slowly varying field. D.J.Truslove 


621.375.3 
ANALYSIS OF MAGNETIC AMPLIFIERS USING A 
5015 RESISTIVE REACTOR MODEL. S.Frankenthal. 
Trans Amer. Inst. Elect. Engrs 1, Vol. 78, 850-7 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

Investigates the use of the reactor model proposed by Woodson 
(see preceding Abstr.) to predict the performance of relatively 
complicated magnetic amplifiers in terms of the reactor core 
materials. The model is simplified by a linear approximation and 
applied to the analysis of a three-phase full-wave magnetic 
amplifier. Experiments to check the theory show that the model 
is not sufficiently accurate to predict performance. D.J.Trusilove 


621.375.3 
TWO-STEP SWITCHING OF SATURABLE REACTORS. 

5016 BW. Lovell. 

Trans Amer. Inst. Elect. Engrs 1, Vol. 78, 895-900 (1960) = 
Commun. and Electronics, No. 46 (Jan., 1960). 

Takes the core model proposed by Woodson (see preceding 
Abstr.) and investigates the ability of that model and of its simplified 
forms to predict flux reversal by a step of magnetic field intensity 
which abruptly changes amplitude during the reversal process. 
Experimental work shows that the method gives only qualitative 
results. D.J.Truslove 


621.375.3 
THEORY OF 3-PHASE BRIDGE MAGNETIC AMPLIFIER. 
5017 I. STEADYSTATE. H.F.Storm and C.W.Fiairty. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 878-95 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 
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Develops the theory and describes the application of this theory 
to arrive at design and performance equations which are sufficiently 
simple and accurate for the engineering design of magnetic amplifier 
with output powers greater than 1 kW. D.J.Truslove 


621.375.3 
SOME PRACTICAL METHODS OF OBTAINING TIME 
5018 OF RESPONSE. 
R.L.Van Allen, P.W.Covert and T.G. Wilson. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 900-5 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

Describes three methods to measure the time of response of 
magnetic amplifiers to a step function without the use of elaborate 
electronic equipment. The first entails the use of a "firing angle 
indicator", where the time for the output to reach a fixed percentage 
of its excursion is measured by comparison with a generated ideal 
output. The second uses a square loop core as the reference. The 
third uses an auxiliary magnetic amplifier to give a known output 
level. For ali methods, time measurement is by an oscillograph. 

D.J.Truslove 


621.375.4 
NEUTRALIZING WIDE BAND H.F. TRANSISTOR 


5019 AMPLIFIERS. R.E.Leslie and D.T.Hess. 


Electronic Industr., Vol. 18, No. 12, 95-8 (Dec., 1959). 

A simple and accurate method of measuring the ratio h,,/hy, 
is used in synthesizing the neutralization circuit. Complex plane 
techniques, by which the circuit operates over a wide band, are used 
in designing an amplifier with a pass band of from 15 to 25 Mc/s. 


621.375.4 
TRANSISTOR BROAD-BAND AMPLIFIER. 
5020 4.1.Fischer. 

Nachrichtentechnik, Vol. 10, No. 2, 83-7 (Feb., 1960). In German. 
Examines mathematically the product of amplification factor 
and bandwidth as a criterion in the operation of an RC-coupled tran- 
sistor amplifier in each of the three basic configurations, and finds 

the three cases equal. For a broadband-amplifier chain of uniform 
type, only RC-coupled stages of emitter-configuration are suitable. 
For transistor broadband-amplifiers, four magnitudes must be taken 
into consideration, namely short-circuit current amplification, 
frequency limits of current amplification, base resistance and 
emitter resistance. A suitable choice of collector resistance and 
external emitter-resistance permits bandwidth to be exchanged 
against amplification, and vice versa. W.J.Mitchell 


621.375.4 
’ ON NARROW BAND AMPLIFICATION WITH 
5021 TRANSISTORS. H.Beneking. 
Nachrichtentech. Z.(N.T.Z.), Vol. 12, No. 11, 543-6 (Nov., 1959). 
In German. 

Dependence on power matching, frequency drifts caused by 
variable reactances within the transistor and changes of efficiency at 
various working points and temperatures make the dimensioning of 
the coupling circuits between stages of narrow-band amplifiers with 
transistors more critical than with valves, Formulae are derived 
considering matching of real and imaginary components and 
Q-factors. A.Sczaniecki 


621.375.4 
THERMOSTABILITY EQUATION FOR TRANSISTORIZED 

5022 VOLTAGE AMPLIFIERS. Yu.R.Nossov and B.1.Khasanov. 
Radiotekhnika, Vol. 15, No. 3, 38-44 (March, 1960). In Russian. 

The basic mechanism of voltage amplification is discussed, 
under consideration of the two series-connected base-resistances, 
the ohmic part being independent of I,, the 2nd part suffering a 
conductivity -modulation generated by emitter-injected holes. The 
dependence of recombination processes, carrier injection mechanism 
and mobility on temperature, both in germanium and silicon, is 
treated next, the basic formulae for low voltage signal gain, and 
for dle being discussed, to the concise general equation of 
thermostability. Simplified versions of the same are then suggested 
for Ge and Si, p~n—p and h—p—n transistors. The general conclu- 
sions are that for low-signal operation, stabilization is obtained by 
aiming for a linear I, increase with temperature; for larger currents, 
stabilization is facilitated by high a and small r)4). In the case of 
silicon transistors the operating range is further restricted by the 
need for a minimum Ie. Difficulties of d.c.-amplifier stabilization 
are briefly discussed, best achieved by silicon transistors operated 
at constant I,. A.Landman 
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621.375.4 
TRANSISTOR A.C. AMPLIFIER WITH HIGH INPUT 

5023 IMPEDANCE. J.J.Davidson. 

Semiconductor Prod., Vol. 3, No. 3, 42-50 (March, 1960). 

A circuit is described which has many useful properties for 
applications requiring an input impedance of a few megohms. It 
utilizes two transistors in a d.c. closed-loop configuration having 
excellent temperature stability. The basic circuit operates to 65°C, 
while a variation, utilizing a Zener diode as the coupling element, 
is stable to over 100°C, The room-temperature performance of 
both is identical. The circuit has unity voltage gain. The input 
impedance ranges from 1 to 4 megohms (depending on transistors) 
shunted by 40 to 60 pF when feeding a load of 2200 ohms. The result- 
ing power gain is about 30 dB, making the amplifier a useful coupling 
means from high impedance sources to subsequent transistor stages. 


621.375.43 
A TRANSISTOR AMPLIFIER WITH HEAVY FEEDBACK 
5024 POR 12-CHANNEL OPEN-WIRE CARRIER SYSTEMS. 
A.W.Thies. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 2, 91-8 (Feb., 1960) 
After a brief outline of the laws controlling single-loop feedback 
amplifier design, the merits of the three fundamental] transistor 
connections in feedback circuits at high frequencies are compared. 
Cascaded common-emitter stages are recommended for most appli- 
cations. The design of a three-stage amplifier, using silicon tran- 
sistors and operating at frequencies from 92 to 143 kc/s with 
approximately 40 dB of feedback, is described. Properties of hybrid 
coil feedback are discussed 


621.375.9 
MASERS OR PARAMETRIC AMPLIFIERS? 

5025 D.C. Laine. 
Electronic Technol., Vol. 37, No. 5, 174-85 (May, 1960). 

Surveys these two important recent developments in low-noise 
microwave amplification. A discussion of principles of operation 
is followed by a brief outline of the various types of amplifier in each 
of these two groups. The noise arising in these devices is contrasted 
with that originating outside the amplifier itself such as may be found 
in a practical receiver system. Finally, the choice of low-noise 
amplifier for a specific application is discussed on the basis of 
practical considerations as well as the important electrical ones. 
30 references are given. 


621.375.9 : 538.56 
PROPOSED MOLECULAR AMPLIFIER AND COHERENT 

5026 GENERATOR FOR MILLIMETER AND SUBMILLIMETER 
WAVES. W.Gordy and M.Cowan. 

J. appl. Phys., Vol. 31, No. 5, 941-2 (May, 1960). 

Suggests a method of obtaining effective state selection in 
ammonia-maser-type devicesat submillimetre wavelengths. If a 
collimated beam of symmetric-top molecules is passed through an 
electric field gradient, the M + O states are scattered out of the 
beam leaving only M = O states focused into the cavity. If a homo- 
geneous Stark or Zeeman field is now applied to the molecules in 
such a way that M = + 1 transitions are stimulated, population inver- 
sion can be achieved and stimulated emission can occur between the 
J +1, K, M=O, and the J, K, M = + 1 levels. G.D.Sims 


621.375.9 
PACKAGED TUNABLE L-BAND MASER SYSTEM. 
5027 F.R.Arams and S.Okwit. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 866-74 (May, 1960). 

A low-noise tunable L-band maser system is described. The 
maser uses a pink ruby crystal oriented at 90° and is tunable from 
850 to 2000 Mc/s. The voltage-gain bandwidth product is as high 
as 37.5 Mc/s at a liquid-helium bath temperature of 1.5°K. An 
L-band circulator was developed for use with the maser. It has 
an insertion loss of 0.3 dB, operates over a 200 Mc/s frequency 
range at L-band, and determines the usable tuning range of the 
circulator—maser system. The maser and circulator were pack- 
aged into an operational unit that includes all auxiliary components, 
and has a system noise factor of 0.5 dB (35°K). Electrical and 
mechanical features of the system are described and performance 
data are given. 


621.375.9 
THE PARAMETRIC AMPLIFIER. 
5028 = R.Elsner, L.Pungs and K.H.Steiner. 
Frequenz, Vol. 14, No. 2, 59-67 (Feb., 1960). In German. 
After a general explanation of the functioning of mavars the case 
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of a square-law diode-coupled parametric amplifier is treated in 
and the power balance (satisfying the Manley Rowe rela - 
the equivalent conductance are calculated for (a) 


of the device is given. 


621.375.9 
SOME NOTES ON THE HISTORY OF PARAMETRIC 
5029 =TRANSDUCERS. W.W Mumford. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 848-53 (May, 1960). 
Summarizes briefly the chronology of the development of para- 
metric transducers. The early works of Michael Faraday (1831), 
F .Melde (1859), and Lord Rayleigh (1883) are cited as mechanical 
and the pioneering work of L.Kithn, J.Zenneck, 
£.F .W.Alexanderson and R.V.L.Hartley are cited as electrical 
examples. A very brief resume of selected contributions follows, 
dating from the work on H.Q. North's diodes in 1945 to the present 
development of varactor diodes. A list of 200 selected references 
is included. 


621.375.9 
30 PARAMETRIC AMPLIFIERS. 
50 H.H.Klinger. 
Schweiz. tech. Z. (8.T.Z.), Vol. 57, No. 22, 457-62 (June 2, 1960). 
In German. 
A brief review is given of the principle of operation of para- 
metric amplifiers. 


621.375.9 
GENERAL ENERGY RELATIONS FOR PARAMETRIC 

5031 AMPLIFYING DEVICES. S.Duinker. 

Tijdschr. Ned. Radiogenoot., Vol. 24, No. 5, 287-310 (1959). 

It is shown that the energy relations pertaining to parametric 
amplifying devices, as they have been derived by various authors, 
are a direct consequence of the invariance of the total-energy 
function of the parametric system under certain transformations. 
The theory is generalized so as to comprise arbitrary parametric 
systems. Some general properties of parametric systems, which 
can be deduced immediately from the energy relations, are dis- 
cussed. A small number of typical examples are briefly treated 
to illustrate some funcamental principles following from the 
general theory. 
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621.376 
APPLICATION OF THE SAMPLING FUNCTION TO 
CIRCUIT ANALYSIS OF MODULATORS AND DEMOD- 
ULATORS USING DIODES. A.Feller. 
R.C.A. Rev., Vol. 21, No. 1, 130-41 (March, 1960). 

In the past, the sampling wave has been used to analyze ideal 
switching circuits and switching modulator circuits. This paper 
presents a logical extension of this concept to circuits such as 
frequency converters and mixers where the finite values of the for- 
ward and reverse resistances of diodes are taken into consideration. 


621.376.2 
TIME— FREQUENCY SCANNING IN NARROW-BAND 

5033 SPEECH TRANSMISSION 
D.L. m and G.E. Peterson. 

L.R.E. Trans Audio, Vol. AU-7, No. 6, 148-60 (Nov.-Dec., 1959). 

A narrow-band speech transmission system was constructed 
which scans the time—frequency plane. The system scans in either 
a sinusoidal or in a sawtooth. manner over a frequency range of 200 
to 7000 c/s. In order to achieve the scanning, a variable carrier - 
frequency oscillator, having a frequency shift of + 30% of carrier 
frequency and an amplitude modulation of + 2dB, was developed. 
The process of scanning leaves empty spaces in the time—frequency 
plane, and a four-channel time-delay system which employs the 
ovens acimttecncmenpanee tens Megendhars nina ls rcbadbrplerrwnl 
frequency plane by repeating the signal samples. When signal reitera- 
tion is employed with this system, a score of 79% of monosyllabic 

cally balanced word lists was obtained with a scanning filter 
of 1 kc/s bandwidth and a sinusoidal scanning rate of 30 per sec. 
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This intelligibility is appreciably higher than that which can be achi- 
eved with a fixed 1 kc/s filter located in the frequency region of 
maximum intelligibility. 


621.376.2 
NOISE LEVEL IN THE CASE OF ENVELOPE DE- 

5034 MODULATION. P.Fey. 
Nachrichtentechnik, Vol. 9, No. 8, 383-4 (Aug., 1959). In German. 

The transformation of the noise level at intermediate frequencies 
into the noise level at audio frequencies is analysed in the case of a 
non-linear demodulator. The contribution of this noise level to the 
general noise level of a receiver is compared with the contribution 
of the high-frequency part of the receiver. J.M.Silberstein 


621.376.22 : 621.386.619.23 
NEW SUPPRESSED-C ARRIER MODULATION 
5035 TECHNIQUE. J.Dysinger, W.Whyland and R.Wood. 
Electronics, Vol. 33, No. 6, 47-9 (Feb. 5, 1960). 

Brief description of a new method of double-sideband suppressed- 
carrier generation which permits design without a high-power-level 
balanced modulator or linear amplifiers. The system employs a 
low-frequency phase-reversal circuit and a single-ended high- 
frequency amplitude modulator; it also provides saving of power for 
carrier generation and permits exalted-carrier detection for 
communications circuit noise advantage. J.W.Lee 


621.376.23 : 536.3 
CRITERIA FOR THE CHOICE OF A SUPERCONDUC- 
5036 TING BOLOMETER. B.Lalevic. 
J. appl. Phys., Vol. 31, No. 7, 1234-6 (July, 1960). 
The usefulness of the superconducting bolometer was recognized 
a long time ago. All experimental! data obtained up to now are far 
below the calculated value for a sensitivity of such a bolometer, be- 
cause of the presence of the noise in the transition region of a super- 
conductor. The correlation between the noise and the value of the 
surface boundary energy (interface between normal and superconduc- 
ting laminas) is presented and on this basis the criteria for the choice 
of a superconducting bolometer are given. Attempt is made to evalu- 
ate the noise on the basis of the Thomas—Fermi-approximation. 


621.376.3 
STEREOPHONIC TRANSMISSION OF BROADCAST WITH 

5037 _¥.M. MODULATED SIGNALS AND A.M. MODULATED 
AUXILIARY CARRIER. F.L.H.M.Stumpers and R.Schutte. 

Elektron. Rdsch., Vol. 13, No. 12, 445-6 (Dec., 1959). In German. 

In this new system the two low-frequency signals A and B are 
modified into a signal A+ B and a signal A- B. The difference 
signal modulates an auxiliary carrier, which is added to the sum- 
signal. Both modulate the frequency of the transmitter . 
Details of the transmitter and receiver are given. It appears that 
the new system also meets the requirements of compatibility. 

Finally some details are given of the frequency spectrum and the 
signal-to-noise ratio. E.Maanders 


621.376.3 
MULTIPLE UTILIZATION OF DIRECTIONAL PULSE- 

5038 TIME-MODULATION RADIO SYSTEMS BY FREQUENCY 
MODULATION OF THE HIGH-FREQUENCY CARRIER. 
R.Ebermann. 
Nachrichtentechnik, Vol. 10, No. 3, 95-103 (March, 1960). In German. 

The possibility of increasing the number of channels of a p.t.m. 
system by using {.m. as a second kind of modulation is discussed 
and block diagrams are given of a transmitter and a receiver sui- 
table for this purpose. The influence of the f.m. on the front and 
rear flanks of the h.f. pulses is investigated. The time displacement 
due to the f.m. is responsible for the crosstalk attenuation between 
the f.m. and the p.t.m. By suitable choice of the frequency swing, 
the crosstalk attenuation can be held within the required limits. 
Diagrams for one-, two- and three-circuit filters, with equal ripple, 
illustrate the effect of the rear flank of the pulses. Analysis gives 
similar results. The curves for the one- and two-circuit filters 
show that when the rear flank of the pulses is used for demodulation 
of the p.t.m., the effect of the f.m. is considerably greater than when 
the front flank is used, so that for the same crosstalk attenuation 
the permissible maximum frequency swing is smaller. An appendix 
gives the complex transfer functions for the one-, two- and three- 
circuit filters. A. Wilkinson 
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621.376.32 : 621.373.4 
FREQUENCY MODULATION OF A POUND STABILIZED 
5039 OSCILLATOR. K.Leibrecht. 
C.R.Acad. Sci. (Paris), Vol. 250, 3302-4 (May 16, 1960). In French. 
A modification of the usual Pound stabilizer that enables 
frequency-modulation to be applied is described. The modulation is 
applied to microwave crystals in the waveguide system, and their 


change in impedance simulates a changing signal from the reference 
cavity. D.Walsh 


621.376.332 
5040 THE DYNAMIC ANALYSIS OF THE AVERAGING TYPE 
F.M. DISCRIMINATOR. I.Cederbaum and 8.Rozenstein. 
1.R.E. Trans Space Electronics and Telemetry, Vol. SET-5, No.3, 
111-17 (Sept., 1959). 

The dynamic response of an averaging type {.m. discriminator 
to a general f.m. input is analysed on the assumption that the zero 
crossing of the input signal initiates impulses which are applied to 
a low-pass filter. The boundaries between which the output voltage 
of that filter is varying are evaluated. The faithful decoding may 
start after an initial settling-down period which is often found to be 
short compared with the actual period of measurement. Two 
examples are given which deal with a linear and a parabolic change 
of frequency with time. 


621.376.5 : 621.396.96 
D.C. CHARGED MAGNETIC PULSE MODULATOR. 
5041 & W.Manteuffel and R.E.Cooper. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 843-50 (1960) = Commun. 


SEMICONDUCTOR MATERIALS 


and Electronics, No. 46 (Jan., 1960). 

Describes experimental radar modulators using silicon con- 
trolled rectifiers to generate 1.5 usec pulses with a pulse output 
power of about 100 kW. The input is 180 V d.c. together with 
trigger pulses to determine the repetition rate. The modulator 
consists of two cascaded stages which employ silicon-controlled 
rectifiers as switching elements in series with an LC network. 

A detailed analysis of these stages is given. Pulse shaping is per- 
formed by further cascaded stages with saturable reactors as 
switchingelements. Thedesign and performance of an experi- 
mental modulator are detailed. D.J.Truslove 


621.376.53 
THE P.A.M. SYSTEM IN STEREO-BROADCASTING. 
5042 G.Janus. 
Elektron Rdsch., Vol. 13, No. 12, 447-9 (Dec., 1959). In German. 
Describes a system for broadcasting stereophonic programmes 
within a normal f.m. channel. The system is compatible with mono- 
phonic reception and vice versa. The two signals of the 1.f. stereo- 
source modulate the impulses of a scanning-generator (30kc/s) in 
such a way that a signal is produced which contains both sets of in- 
formation. After passing a low-pass filter the signal can be modu- 
lated within the f.m. transmitter and be radiated. In the receiver 
the original signal is obtained after detection and passed to two 1.f. 
channels by means of an electronic switch. This switch is syn- 
chronized with the transmitter pulse-generator, so that the p.a.m. 
signal arrives at the 1.f. channels at the correct moment. Detailed 


information is given of decoding and synchronization processes. 
E.Maanders 


ELECTRONICS 


SEMICONDUCTOR MATERIALS AND DEVICES 
TRANSISTORS 


621.382 : 539.2 : 537.311 
THREE ELEMENT SEMICONDUCTOR MATERIALS. 
5043 J. H.Wernick and R.Wolfe. 
Electronics, Vol. 33, No. 7, 103-8 (Feb. 12, 1960). 

Largely an elementary discussion of ways of predicting semi- 
conductivity in compounds and of the kinds of measurement made on 
new compounds to elucidate their semiconductor characteristics. 
AgSbTe, is discussed by way of illustration. It is noted that some 
specimens were apparently p-type from thermoelectric power (a) 
but n-type from Hall voltage (v); this anomaly was eventually traced 
to the presence of traces of silver telluride at grain boundaries. 

C.H.L.Goodman 


621.382 
APPLICATION OF PHOTOGRAVURE TECHNIQUES TO 
5044 THE DEPOSITION OF METALLIC CONTACTS ON 
SEMICONDUCTORS. P.Michelet and J.Vareine. 
Onde elect., Vol. 39, 858-62 (Nov., 1959). In French. 

Describes the photolithographic technique for masking the 
surface of a silicon wafer prior to etching off selected areas of the 
oxide layer or to the direct application of metallic layers. 

F.F .Roberts 
621.382 : 539.2 : 537.3 
OHMIC CONTACTS TO SEMICONDUCTING CERAMICS. 
5045 D.R.Turner and H.A.Sauer. 
J. Electrochem. Soc., Vol. 107, No. 3, 250-1 (March, 1960). 

Describes a method of preparing stable low-resistance ohmic 
contacts to titanate ceramics to which terminals can be soldered. 
The process can be used to make ohmic contacts to intermetallic 
compounds such as gallium arsenide and thermoelectric semi- 
conductors such as bismuth telluride. The method consists of 
depositing metal contacts such as nickel on appropriate surfaces 
af the material and subsequently heat treating the contacts. Nickel 
is deposited most conveniently by chemical reduction, the 
"electroless" process. 


621.382 : 539.° : 587.311 
LIFETIME PRESERVATION IN DIFFUSED SILICON. 
5046 Waldner and L.Sivo. 
J. Electrochem. Soc., Vol. 107, No. 4, 298-301 (June, 1960). 


Minority carrier lifetime in silicon, which has been diffused in 
BCI, plus nitrogen at 1100°C, may be in excess of 100 usec. 
Diffusion at 1200°C may give lifetimes in excess of 25 usec. The 
lifetimes are significantly higher than the values obtained by heat 
treatment without the BCl,. A similar effect is observed if chlorine 
or PCI, is added to the nitrogen ambient. Some lifetime preser - 
vation after extended heat treatment following the BC, treatment 
indicates that the glassy layer deposited during the treatment plays 
a significant role in the process. 


621.382 : 539.23 
THE GROWTH OF ANODIC OXIDE FILMS ON 
5047 GERMANIUM. S.Zwerdling and S.Sheff. 
J. Electrochem. Soc., Vol. 107, No. 4, 338-42 (June, 1960). 

Thick uniform germanium dioxide films of controlled thickness 
have been grown anodically on both n- and p-type germanium. The 
electrolyte used was a 0.25N solution of anhydrous sodium acetate 
in glacial acetic acid. The composition of the films was established 
by gravimetric and spectrometric methods. From the current effici- 
encies and the other parameters of the electrolysis, certain signifi- 
cant properties of the oxide films were calculated, i.e. differential 
formation field during growth, resistivity, and thickness. Further- 
more, it was possible to determine changes in these quantities by 
evaluating them for different intervais of the electrolysis. 


621.382 
A GENERAL SURVEY OF SEMICONDUCTOR DEVICES. 
5048 J.W Howes. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 3, 147-55 (March, 
1960). 
A few of the more important of these devices are discussed, 
including the silicon solar battery, the maser, the parametric 
amplifier, the lumistor and the electronic refrigerator. 


621.382 : 537.3 
THE OPERATION OF "ATOMIC" CURRENT SOURCES 
5049 WITH DOUBLE ENERGY-CONVERSION. 
V.8.Vavilov, B.M.Vul, G.N.Galkin and 8.A.Fridman. 
Fiz.-tverdogo Tela, Vol. 1, No. 5, 826-7 (May, 1959). In Russian. 
This paper examines a double-conversion scheme due to other 
workers, and briefly reported elsewhere [Elect. Engng, Vol. 76, 
No. 4, 361 (April, 1957)]. ZnS, CdS phosphors have greater stability 
against radiation damage tnan Si p—n junctions, so the radioactive 
source (Sr”—Y™ or Pm") is embedded in a phosphor, the photons 
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from which activate the p—n junction in an adjoining layer. From a 
Sr source of strength 200 mc, an output of 1.54 vA at 138 mV was 
obtained. 1.D.C.Gurney 


621.382 : 539.2 : 537.311 
5050 DIFFUSED JUNCTION DEPLETION LAYER CALCULA- 
TIONS. H.Lawrence and R.M.Warner, Jr. 
Bell Syst. tech. J., Vol. 39, No. 2, 389-403 (March, 1960). 
Depletion-layer properties have been calculated for diffused 

junctions in silicon and germanium as a function of reverse voltage 
and of diffusion parameters for the Gaussian and the complementary 
error function distributions. These results bridge the gap between 
the linearly graded behaviour generally exhibited by such junctions 
at low voltage and the step behaviour exhibited at high voltage. For 
total depletiondayer thickness and capacitance, the transition from 
graded to step junction behaviour extends over about one decade of 
voltage. For depletion-layer thickness on a single side of the junc- 
tion, it extends over several decades. Depletion-layer thickness and 
peak electric field are presented graphically as a function of voltage 
for a variety of junction depths and impurity concentration functions. 
The ranges for which the step and graded junction approximations are 
valid are apparent from these charts. The results were obtained by 
an analytical integration of Poisson's equation, and a subsequent use 
of the 1.B.M. 704 for a numerical evaluation of the transcendental 
equations obtained. 


621.382 : 621.317.39 
SEMICONDUCTOR STRAIN TRANSDUCERS. See Abstr.4810 


621.382.2 
ELECTRICAL PROPERTIES OF GOLD-DOPED 
5051 DIFFUSED SILICON COMPUTER DIODES. 
A.E.Bakanowski and J.H, Forster. 
Bell Syst. tech. J., Vol. 39, No. 1, 87-104 (Jan., 1960). 

Planar diffused silicon junctions with storage times of one milli- 
microsecond or less are readily obtained by gold doping. The intro- 
duction of uniform gold concentrations (in the range from 1.2 x 10°°cm * 
to 8 x 10° cm™*) is conveniently done using solid-state diffusion 
techniques. The gold diffusion technique allows relatively precise 
control of recombination centre density, and, although applicable to 
almost any diffused silicon device, is particularly useful in control 
of storage time in small-area diffused silicon computer diodes. 

In this application, reverse recovery time of about 1 mus may be 


obtained without substantial degradation of other electrical parameters. 


The process of gold doping by diffusion and its effect on electrical 
characteristics of diffused silicon computer diodes are discussed. 
Comparisons of first-order calculations and experimental results 
for variations of reverse recovery time, reverse current and for- 
ward current with gold atom density are included. 


621 .382.2 
HIGH-FREQUENCY NEGATIVE-RESISTANCE CIRCUIT 
5052 PRINCIPLES FOR ESAKI DIODE APPLICATIONS. 
M.E.Hines. 
Bell. Syst. tech. J., Vol. 39, No. 3, 477-513 (May, 1960). 

Certain fundamental principles are presented for analysing and 
designing high-frequency amplifiers and oscillators utilizing simple 
negative resistance elements such as Esaki or tunnel diodes. The 
conditions necessary for oscillation and amplification with a single 
negative-resistance diode, including stability criteria, gain and 
bandwidth are discussed. It is shown that the highest-frequency 
circuits require diodes with very small dimensions, so that a single- 
spot diode wili have a very low power capacity. In order to obtain 
higher power at high frequencies, distributed circuits must be used, 
either with.narrow-strip diodes or a multiplicity of small spot 
diodes. Such circuits present special stabilization problems in 
suppressing unwanted modes of oscillation. Methods of avoiding 
such difficulties are presented for one-port oscillator circuits and 
for travelling-wave amplifier circuits. In the latter case, non- 
reciprocal attenuation of the gyromagnetic type is recommended. 


621.382.2 
5053 THE TUNNEL DIODE—A SIGNIFICANT NEW SEMI- 
CONDUCTOR DEVICE. R.W.A.Scarr. 
Brit. Commun. and Electronics, Vol. 7, No. 4, 254-7 (April, 1960). 


621.382.2 
HYPERSENSITIVE VOLTAGE VARIABLE CAPACITOR. 
5054 HD. Frazier. 
Semiconductor Prod., Vol. 3, No. 3, 56-9 (March, 1960). 

This type of device is new in that it is one-dimensional, with 
hypersensitivity obtained by the use of high-gradient diffused im- 
purity distributions. It is also new in that very high Q values are 
highest at the lowest capacitance value. A wide range of capacitance 
values is obtainable giving potential application in parametric ampli- 
fiers, a.f.c.-f.m. tuning, and dielectric amplifiers. The fabrication 
methods involving three diffusions and micron-thick layers are 
described. 


621.382.2 
VOLTAGE-VARIABLE CAPACITORS — STATE OF THE 
5055 = ART. M.E.McMahon and L.S.Chase. 
Electronic Industr., Vol. 18, No. 12, 90-4 (Dec., 1959). 
A review paper with bibliography of 30 references to U.S.publi- 
cations. 


621.382.2 : 538.56 
PARAMETRIC DIODE FIGURE OF MERIT AND 
5056 OPTIMIZATION. K.E.Mortenson. 
J. appl. Phys., Vol. 31, No. 7, 1207-12 (July, 1960). 

The noise figure and gain expressions for the diode parametric 
amplifier are presented and discussed which include the effects of 
diode losses. From these relationships, a new diode figure of merit 
is defined as follows: fp = a,/4na,"C,Rp, where a, is the normal- 
ized Fourier coefficient of the time dependent (pumped) capacitance; 
C,, the diode capacitance at the operating bias point; and Rp, the 
equivalent series diode resistance, It is shown that this figure of 
merit is directly applicable in comparing diodes of various types as 
well as in optimizing their respective design for low-noise ampli- 
fier use. Further, it is indicated how this figure of merit can be 
directly employed by the circuit designer to predict an amplifiers’ 
noise figure performance including the effects of choice of bias, 
pump swing, and signal and idle frequency for a given diode. A com- 
plete evaluation of the proposed figure of merit is made for the 
abrupt junction diode by expressing {p in terms of device design 
parameters and examining as a function of bias and base doping. It 
is concluded, if no constraints are considered, that the maximum 
value of fp is obtained for a bias approximately equal to half the 
breakdown voltage with full pump swing and that fp(max) increases 
with decreasing base doping from 10” to 3 x 10° atoms/cm’. It is 
further concluded that the maximum possible value of a,/a," for the 
inverse square root of voltage capacitance law is approximately 0.557 
such that the greatest value fp(max) can attain is 20% of f,, the diode 
cutoff frequency. Some possible limitations on this evaluation are 
discussed including the effects of diode deviation from model, pump 
power or diode dissipation restrictions, nonsinusoidal pumping wave- 
form, and ambient temperature. 


621.382.2 
BEHAVIOUR OF p—n JUNCTIONS UNDER PULSE 
5057 OPERATION. E.Koehler. 

Nachrichtentechnik, Vol. 10, No. 2, 62-7 (Feb., 1960). In German. 

The physical processes in a p—n junction when submitted to a 
pulse are investigated analytically and experimentally. The 
characteristics of the space-charge current are expressed in terms 
of physical dimensions of accepted concentration, depletion-layer 
capacitance and inversion density, followed by the analysis of the 
diffusion processes with the aid of the diffusion equation and others, 
expressed in terms of diffusion constants, life-time and equilibrium 
densities. The distribution of charge-carrier density across space 
is plotted for the instants before and after pulse application. The 
effects of the circuit impedance, discharge valtage and transmitted 
current on the transient response are treated next, followed by a 
detailed description of the experimental technique, illustrated by 
discharge curves and pulse waveform oscillograms. A.Landman 


621.382.2 
THE INFLUENCE OF STANDARDIZATION ON THE 
5058 INTRODUCTION OF TRANSISTORS AND DIODES IN 
RADIO TECHNIQUE. M.Falter. 
Nachrichtentechnik, Vol. 10, No. 2, 87-90 (Feb., 1960). In German. 
Efforts to standardize sizes and ratings of semiconductor 
elements are reviewed and the difficulty of doing so in a rapidly 
developing field is pointed out. Notes are given on accepted symbols 
and definitions of parameters and characteristics. W.G.Stripp 
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621.382.2 
PHYSICAL BASIS FOR THE FREQUENCY 
5059 CHARACTERISTICS OF DIODES AND TRANSISTORS. 
P.Schmidt. 

Nachrichtentechnik, Vol. 10, No. 2, 43-9 (Feb., 1960). In German. 
The physical processes in a p-n junction are described in 
detail, with quantitative treatment of the space-charge equilibrium, 

the diffusion potential and the depletion-layer. Current flow with 
applied forward- and reverse-bias is dealt with next, and formulae 
are derived for diode current, admittance and diffusion- and 
sSpace-charge-capacitances. Junction transistors are then consi - 
dered, and formulae for a and fq are derived and discussed in 
detail in terms of physical parameters (base width, impurity distri- 
butions and emitter current), illustrated by numerous curves. 
Early's law, showing the relationship between gain-bandwidth 
produced, rp.C, and minority-carrier life time, is explained next 
and used to describe processes in drift and mesa transistors. 

A. Landman 


621.382.2 ; 621.383.5 
DEFINITION AND MEASUREMENTS OF THE NOISE FIGURE 
OF SEMICONDUCTOR PHOTODIODES, INCLUDING PHOTON 
NOISE. See Abstr. 4307 


621,382.23 : 538.56 : 537.311 
JUNC TION-DIODE AMPLIFIERS. 
5060 A.Uhlir, Jr. 
Sci. American, Vol. 200, No. 6, 118-20, 123-4, 126-7, 129 (June, 1959). 
A general article on the mechanism and use of the silicon junc- 
tion diode. Attention is also paid to its use in preference to masers 
and transistors for low-noise amplification. 


621.382.3 
PROPOSALS FOR STANDARDIZED SY»IBOLS AND 
5061 = UNIT DEFINITIONS FOR SEMICONDUCTOR ELEMENTS. 
J.Walles. 
Nachrichtentechnik, Vol. 10, No. 2, 42,49 (Feb., 1960). In German. 

A table of symbols is presented, covering the main parameters 
and recomm indices for transistor configurations (i.e. common- 
emitter, base etc.), and for the meaning of a characteristic, usually 
Capital letters are 

A. 


on a time scale (i.e. peak, effective,max etc). 
proposed for d.c. and stationary processes. 


621.382.3 
CADMIUM SULFIDE FIELD EFFECT PHOTO- 
5062 TRANSISTOR. R.R.Bockemuehl. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 875-82 (May, 1960). 
Experimental evaluation of cadmium sulphide field-effect 
transistors indicates that, although the material does not compete 
with germanium for general transistor application, useful power 
gain is achieved and certain advantages exist for CdS in photo- 
transistor applications. Many unique circuit functions can be 
performed by the device. The active electronic properties vary 
greatly with the intensity and wavelength of incident light, and with 
photoconductivity quenching infrared radiation. Voltage gains 
greater than 500, mutual transconductances up to 20 umho and 
input resistances near 100 megohms were observed. Electron—hole 
pairs are generated photoelectrically in highly pure, single crystal 
CdS. The holes are virtually immobile and form a space charge 
when an applied electric field removes the mobile electrons from a 
region. Modulation of the space-charge boundary by application of 
a potential to one terminal of the device produces modulation of the 
conductance between two other terminals and signal amplification re- 
sults. Attempts to correlate the illumination sensitivity of the termi- 
nal characteristics with theoretical field-effect parameters indicate 
that carrier distribution in the crystal is complex and varies with 
illumination wavelength and quenching intensity. 


621.382.3 
SOME INTERESTING TRANSISTOR CHARACTERISTICS 
5063 IN THE MILLIMICROAMPERE REGION. 
R.A.Dandl and F.T May. 
Rev. sci. Instrum., Vol. 31, No. 5, 575-6 (May, 1960). 

Some n-p-n silicon transistors have been found to have current 
gains 41,/4ly as large as 10° at Ip values of 10°” A. The static 
and slope characteristics of several units are presented, together 
with some temperature dependences. F .F Roberts 
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621.382.333 
THE POSSIBILITIES OF THE TECNETRON. 

5064 § Handel. 
Brit. Commun. and Electronics, Vol. 7, No. 4, 282-5 (April, 1960). 

Outlines the construction and characteristics of this type of 
unipolar transistor, and shows measured curves of mutual conduc - 
tance and voltage gain, both of which increase with frequency up to 
over 50 Mc/s. F.F. Roberts 


621.382.333 : 539.2 : 537.311 
CONDITIONS FOR OBTAINING GERMANIUM TRANSIS- 
5065 TORS BY DOUBLE DIFFUSION. R.Deschamps. 
C. R. Acad. Sci. (Paris), Vol. 250, No. 19, 3137-9 (May 9, 1960). 
In French. 

It is shown that a transistor structure may be formed by dif- 
fusion of an acceptor impurity followed by diffusion of a donor. A 
simple analysis is given which predicts the parameters of the two 
junctions. C.Hilsum 


621.382.333 : 539.2 : 537.311 
ON THE NEUTRON BOMBARDMENT REDUCTION OF 
5066 TRANSISTOR CURRENT GAIN. 
J.W.Easley and J.A.Dooley. 
J. appl. Phys., Vol. 31, No. 6, 1024-8 (June, 1960). 

Measurements of the fast-neutron and gamma-ray bombardment 
behaviour of germanium-alloy-transistor current-gain were obtained 
concurrent with exposure. These data indicate that previously 
reported analyses, which lead to a linear dependence of common-base 
current-gain on fast neutron exposure, yield a good approximation for 
the n—p—n device, but are not of general validity for the p—n—pgerman- 
ium transistor. The extent of departure from the linear approximation 
depends on the width and conductivity of the base-region and can be 
appreciable in many cases of practical interest. For the p--n—p 
germanium transistor it is necessary to take additional account of 
both changes during bombardment of the minority-carrier recombi- 
nation rate at bombardment-introduced and initially present recombi- 
nation centres and changes in the width of the collector junction 
depletion layer. Observed bombardment curves are in good agree- 
ment with an analysis which includes these effects. From initial 
slopes of the current-gain bombardment curves, values of the product 
of fast-neutron-exposure times minority carrier-lifetime at 
bombardment-introduced recombination centres are 9.7 10” for 
2.7 ohm cm p-type and 14.2 x10", 6.0 x 10", and 1.3 x 10”, for 
3.6 ohm cm, 1.2 ohm cm, and 0.2 ohm cm n-type germanium, respect- 
ively, inunits of sec neutrons/cm’*. 


621.382.333 : 621.375.4 
NON-LINEAR DISTORTION AND SMALL -SIGNAL 
5067 = PARAMETERS OF ALLOYED JUNCTION TRANSISTORS. 
N.I.Meyer. 
Copenhagen: Danish Science Press (1960) 209 pp. 
Two main subjects are treated: (a) non-linear distortion in 
almost-linear networks with special reference to transistors; and 
(b) the variation of transistor small-signal parameters with the 
d.c. working point. The first subject includes a treatment of non- 
linear distortion in some almost-linear complex two-poles, the 
results being subsequently extended to the treatment of alloyed 
junction transistors in the low- and medium-frequency range. 
Analytical expressions are developed for the second- and third- 
harmonic distortion factors (k, and k,) as functions of the 
h-parameters and their derivatives, the load and generator impe- 
dances and the frequency. The second subject includes a theoretical 
and experimental! investigation on the complex h-parameters as 
functions of emitter current and collector voltage at low and medium 
frequencies. The theoretical expressions are based on the Webster — 
Misawa—Rittner theories, but they were modified, e.g., by the intro- 
duction of the space-charge recombination effect. The theory was 
checked by manufacturing transistors with known values of the, 
important device parameters. The modified theory seems to ex- 
plain a discrepancy previously found by the author between the 
theoretical and experimental results for the variation of h,, with 
emitter current. A computer programme for calculating k, and k, 
was set up on the basis of the above mentioned results. In this way, 
k, and k, could be calculated for 100 different working conditions 
in less 8 minutes. The calculated results are in good agree- 
ment with corresponding measured values. The theoretical results 
were used as the basis for the design of a three-stage carrier- 
frequency amplifier. Using the common-base configuration in a 
push-pull coupling, it was possible to fulfil the C.C.1.F. requirements 
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on k, and k, without the use of external feedback circuits at power 
levels up to 4 dBm. Among the remaining subjects treated in the 
book, the following should be mentioned: intermodulation distortion 
in transistors, and transistor push-pull amplifiers. 


621.382.333 : 621.317.61 
THE MEASUREMENT OF SINGLE ELEMENTS OF THE 
5068 TRANSISTOR EQUIVALENT CIRCUIT. R. Paul. 
Nachrichtentechnik, Vol. 10, No. 2, 56-61 (Feb., 1960). In German. 
Based on Giacoletto’s quadrupole representation of a common- 
emitter transistor stage at h.f., formulae for the outer parameters 
(y' and G’) are derived and discussed in detail. To describe 
adequately performance at h.f., the conception of critical frequency 
is introduced, where the constant and the freq. -dependent components 
of admittances become equal. The determination of inner para- 
meters follows (a, Rp, Re, transient time-const. 7 and the diffusion 
capacitances), illustrated by many diagrams plotting various 
characteristics verweus I, and{f. Practical methods of measuring 
characteristics are indicated ; also information is given on degree of 
agreement to be expected between theoretical and experimental 
results. A.Landman 


621.382.333 
THE EQUIVALENT CIRCUIT FOR H.F. — 
5069 PARTICULARLY DRIFT TRANSISTORS. R. Paul. 
Nachrichtentechnik, Vol. 10, No. 2, 50-5 (Feb., 1960). In German. 
To describe the behaviour of transistors at h.f. satisfactorily, 
all relevant parameters have to be considered as complex and 
frequency-dependent. This is due to three main causes: (a) trans- 
ient time for the crossing of the base by the carriers (inner trans- 
istor); (b) voltage reduction across the emitter depletion-layer due 
to the base resistance; and (c) the effect of the space-charge 
capacitance of the collector depletion-layer, tending to short-circuit 
the transistor output terminals at h.f. (outer transistor). Drift 


transistors are mainly considered, their characteristic being the 
distribution of the drift- and diffusion currents ; the first being 
predominantly near the emitter, and the second near the collector. 
The movement of charge carriers is described by the "transport" 


and the "continuity" equations, elegantly derived by analogy with 

a cable with distributed losses. A thorough analysis of the inner 
transistor parameters follows, illustrated by amplitude- and 
phase-diagrams of various parameters and by normalized curves of 
conductances. The treatment follows the well-known works by 
Ciacoletto, Kriémer and Early. A.Landman 


621.382.333 
5070 INFLUENCE OF TECHNOLOGY AND OF THE 
DIFFUSION ON THE CHARACTERISTICS OF A DRIFT 
TYPE TRANSISTOR. J.Mercier. 
Onde elect., Vol. 39, 869-75 (Nov.); 897-907 (Dec., 1959). In French. 
A summary of the theory of the drifi transistor, with more 
detailed discussions of: the dependence of the cut-off frequencies 
fq and f, on the drift field; the relation between the common-base 
charge-storage capacitance Cg and f,; effect of emitter depletion 
capacitance on f,; emitter efficiency and base resistance; methods 
of measuring the main parameters; the basic limitations of the 
drift transistor. F.F.Roberts 


621.382 333 
507 TRANSISTOR RATINGS AND RELIABILITY. 
1 1LR.Stevenson. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 3, 138-41 
(March, 1960). 


621.382.333 
TRANSIENT RESPONSE OF TRANSISTORS IN 
5072 GROUNDED-EMITTER AND -COLLECTOR CONFIGUR- 
ATIONS A.A.Grinberg. 
Radiotekhnika, Vol. 15, No. 3, 45-52 (March, 1960). In Russian. 
A concise mathematical analysis of diffusion action is pre- 
sented, based mainly on the author's book "Solid-state Physics" 
and on various papers by Adirovitch et al. Formulae are derived 
in terms of physical parameters of the p—n junction, lifetime, 
diffusion constants and mobility, Laplace transforms and Duhamel) 
integrals yielding expressions of source complexity for emitter 
and collector currents; even then the collector junction is assumed 
to have infinite impedance (Early feedback is neglected). Simplified 
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relationships are derived for the special cases of collector capaci- 
tance = 0, current only drive and voltage only drive. 
A.Landman 


621.382.333 
JUNCTION TRANSISTOR MEASUREMENTS AND 
5073 PRACTICAL STANDARDS. I-Il. 
B.Reich and W.Orloff. 
Semiconductor Prod., Vol. 3, No. 3, 59-63 (March); No. 4, 39-46 
(April, 1960). 

Measurements and circuits required for the specification and 
evaluation of junction transistors are given. Basic measurements 
required on most transistors and specific techniques and circuits 
for v.h.f. and u.h.f. devices are presented. 


621.382.333 
TRANSISTORS IN HEAVY-CURRENT TECHNIQUES. 
5074 = G_ Folgmann. 
V.D.E. Fachber., Vol. 20, 9-15 (1958). In German. 

Limitations and advantages of transistors, electron tubes and 
magnetic amplifiers are discussed and a comparative table of 
performance and life limits is given. The bulk of the article gives 
examples of apparatus and circuits in which transistors are used for 
regulation of potential and current, a.c./d.c. converters, trigger- 
pulse generators for heavy-current arc-rectifiers and finally 
protection equipment. An important application in the field of logical 
circuits for discontinuous control- and regulation-plant is forecast. 
The ensuing discussion is reported. 12 illustrations. A.Reiss 


PHOTOELECTRIC DEVICES 


621.383 : 539.2 : 537.312 
INFLUENCE OF CRYSTAL SIZE ON THE SPECTRAL 
5075 RESPONSE LIMIT OF EVAPORATED PbTe AND PbSe 
PHOTOCONDUCTIVE CELLS. 
W.D.Lawson, F.A.Smith and A.S. Young. 
J. Electrochem. Soc., Vol. 107, No.3, 206-10 (March, 1960). 
Photoconductive layers of PbTe were formed by evaporation on 
substrates at different temperatures. The size of crystals in the 
layers was estimated from electron micrographs and X-ray diffrac- 
tion, and a correspondence was obtained between crystal size and 
the limit of spectral response. Sensitivity up to the long wavelength 
limit set by the energy gap is not achieved unless the crystals are 
greater than a critical size; for lead tulluride this is about a 
quarter of a micron. A similar effect has been shown to occur 
with PbSe. 


621.383 : 539.2 : 537.311 
CATHODE CONDUCTIVITY OF ANTIMONY SULPHIDE 
5076 = FILMS. Ya.A.Oksman and G.P.Tikhomirov. 
Radiotekhnika i Elektronika, Vol. 4, No. 2, 344-6 (Feb., 1959). 
In Russian. 

Electron bombardment of thin dielectric and semiconductor 
films produces an increase in conductivity and this effect has been 
used for amplification of photo-emission currents. The limiting 
value of the gain obtainable at room temperature using antimony 
sulphide is determined. The maximum gain is found to be over 600, 
which is greater than that obtained with selenium, arsenic sulphide 
or aluminium oxide. Details of the measuring apparatus are given. 
{English summary: PB141106-T-13 obtainable from Office of 
Technical Services, U.S. Dept. of Commerce, Washington, D.C., 
U.S.A. ]}. R.C.Glass 


621.383 
STUDIES ON PHOTOELEMENTS. 
5077 = G Junghithnel. 
Wiss. Z. Hochsch. Maschinenbau Karl-Marx-Stadt, Vol. 1, No. 2, 
9-16 (1958-59). In German. 


621.383.2 : 539.2 : 535.37 
CaS:Cu, Eu ELECTROLUMINESCENT PHOSPHORS. 
5078 = A. Wachtel. 
J. Electrochem. Soc., Vol. 107, No. 3, 199-206 (March, 1960). 
Introduction of Cu into CaS:Eu does not interfere with the red 
Eu** emission. Excitation of the blue CaS:Cu emission is more 
effective by 3650 A than by 2537 A. Firing with excess Cu gives 
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rise to deposits of free Cu,S which may cause an efficient system 
of contact electroluminescence. The electroluminescent properties 
depend on the physical characteristics of the phosphors, including 
its state of agglomeration. At moderate concentrations of Eu, the 
blue emission of CaS:Cu is entirely suppressed in electrolumines- 
cent excitation. 


621.383.2 : 539.2 : 535.37 
THE MECHANISM AND EFFICIENCY OF ELECTRO- 
5079 LUMINESCENCE IN ZnS PHOSPHORS. 
F.F.Morehead, Jr. 
J. Electrochem. Soc., Vol. 107, No. 4, 281-7 (June, 1960). 

This work describes the application of a model of the electro- 
luminescent process to the photon emission and power consumption 
of insulated electroluminescent phosphors as a function of voltage 
and frequency. The model represents an extension of one described 
earlier. The model leads to a convenjent summary of such data 
and an increased understanding of their significance. An upper limit 
to the efficiency of impact electroluminescence in insulated particles 
is proposed on the basis of the implications of the model. 


621.383.2 : 539.2 : 535.37 
5080 ELECTROLUMINESCENCE UNDER PULSED SQUARE 
WAVE EXCITATION. 
R.Zallen, W.T.Eriksen and H.Ahlburg. 
J. Electrochem. Soc., Vol. 107, No. 4, 288-95 (June, 1960). 

The slow return of an electroluminescent cell to its equilibrium 
state following a field excitation has been studied for a blue-green 
emitting Zn(S,O):Cu,Cl phosphor and for a yellow-emitting 
ZnS:Mn,Cu phosphor. The light pulse emitted upon the rise of a 
square voltage pulse was measured as a function of repetition rate 
and of temperature between -130° and 150°C. Relaxation times 
encountered varied between 10™* and 10° sec. The temperature de- 
pendence of the relaxation rate exhibits activation energies of about 
0.4, 0.7, and 0.6 eV respectively, for the blue, green, and yellow 
emission bands. The results do not seem to favour the mechanism 
of delayed recombination. An alternative mechanism is suggested 
whereby the number of filled deep donors is assumed to control the 
electroluminescence emission via the number of field-ionizable 
electrons available for collision-excitation of centres. Observations 
were also made on some other effects associated with square wave 
excitation. 


621.383.2 : 539.2 : 535.37 
5081 ON THE PHYSICAL CHARACTERISTICS AND CHEMICAL 
COMPOSITION OF ELECTROLUMINESCENT 
PHOSPHORS. P.Goldberg and S.Faria. 
J. Electrochem. Soc., Vol. 107, No. 6, 521-6 (June, 1960). 

Through controlled removal of surface layers, it was found that 
surface chemical barriers are not responsible for electroluminescence 
in zinc sulphide phosphors. Polycrystalline phosphors are shown to 
be almost uniform with respect to chemical, physical and electro- 
luminescent properties as one passes from the surface into the 
crystallite bulk. Electron micrographs show the character of the 
particles as successive layers of phosphor surfaces are removed by 
acid etching. The experimental results at progressive stages of 
etching are interpreted in terms of an inefficient surface layer and 
of decreased particle size after etching. Regions capable of serving 
as the site of field intensification are held to exist throughout the 
volume of the particles. 


621.383.27 
USE OF AN AUXILIARY GRID TO STABILIZE THE 
5082 GAIN OF A PHOTOMULTIPLIER. 
C.F.G.Delaney and A.J.Walton. 
Nature (London), Vol. 186, 625-6 (May 21, 1960). 

A control grid is provided between photocathode and first 
dynode and is held at a few volts d.c. relative to cathode. By suit- 
able connection of the cathode to the voltage -dividing resistor chain 
involving a "feedback" resistor, a fraction of any change in h.t. 
across the tube is fed back to the cathode and thus effectively to the 
grid so that stabilization occurs. The resolution of the system used 
as a scintillation counter is lowered by such feedback, but need not 
be more than 10%. G.F.J.Garlick 


621.383.27 
TRANSISTOR CIRCUITRY FOR A VERY SENSITIVE 
5083 PHOTOMULTIPLIER. J.R.Groves. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 3, 142-7 (March, 
1960). 
Circuits for the operation of a photomultiplier to be used in 
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investigations of upper atmosphere phenomena are described. 
Details are given of a high-voltage regulated power supply, a 
chopping oscillator and a narrow-bandwidth tuned amplifier, using 
transistors and kindred devices throughout. The equipment is 
designed for convenient operation in the field or laboratory. 


ELECTRON TUBES 


621 .385.032.14 

THE GETTERING OF CARBON MONOXIDE BY BARIUM 
5084 FILMS. P.Della Porta and F.Ricca. 
Vide, Vol. 15, 3-27 (Jan.-Feb., 1960). In French. 

A brief review is presented of recent studies of residual gases 
in electron tubes and vacuum systems with particular reference to 
the presence of carban monoxide. The literature dealing with carbon 
monoxide sorption by barium films is also surveyed. The theories 
put forward by various authors concerning the sorption mechanism 
are summarized. 77 references. 


621.385 .032.212.63 : 537.533 
THERMIONIC PROPERTIES OF UC. 
5085 G.A.Haas and J.T Jensen, Jr. 
J. appl. Phys., Vol. 31, No. 7, 1231-3 (July, 1960). 

Thermionic emission measurements using pulse techniques 
were obtained from UC-coated W filaments in the temperature 
range of 1200°-2100°K. From the slope and intercept of the Richard 
son plot, a value of @ = 2.94 eV and A = 33 A cm™ deg™ was indi- 
cated. There is evidence that the energy required for electrons to 
escape at low fields might be several tenths eV higher than the 
2.94 eV value. 


621.385.032.213.13 : 537.533 
THERMIONIC EMISSION FROM BARIUM TUNGSTATE. 
5085 4 1.Mel'nikov, A.V.Morozov, R.B.Sobolevskaya and 
A.R.Shul' man. 
Fiz. tverdogo Tela, Vol. 2, No. 4, 704-8 (April, 1960). In Russian. 
An account is given of measurements carried out on experimen- 
tal diodes with W anodes and pressed Ba,WO, powder cathodes, acti- 
vated at various temperatures, T. The current—voltage character- 
istics were determined and Schottky temperatures were calculated. 
Richardson plots were constructed, the current density of cathodes, 
activated at various T, was measured, and the corresponding 
Richardson work function g was determined. The temperature de- 
pendence of ¢ and the distribution of thermionic emission on the 
cathode surface were studied. The results, particularly the high 
(3.5 - 4) values of the measured temperature / Schottky temperature 
ratios, indicated that the BasWOs cathodes have emission properties 
similar to those of semiconducting emitters. M.H.Sloboda 


621.385.1 : 621.375.221 
A NEW WIDEBAND ELECTRONIC VALVE. 
5087 T, Kojima. 
Onde elect., Vol. 39, 876-83 (Nov., 1959). In French. 

This tube, consists of a distributed amplifier inside its own 
envelope. The anode and grid consist of delay lines, for example 
helices, but a long cathode in the classical sense, is used. This 
principle of operation has been proposed before (Abstr. 677 of 1953), 
but to the author's knowledge, has not been previously realised. The 
method of amplification is described, and an analysis of some of the 
important problems in the realisation of a distributed amplifier 
valve is outlined. The mechanical and electrical characteristics are 
described, a circuit diagram is drawn, and finally a comparison be- 
tween the calculated and experimental results is made. 

A.C.Brown 


621.385.1 
AUTOMATION IN QUALITY CONTROL TESTING OF 
5088 = ELECTRON TUBES. R.A.McNaughton. 
Sylvania Technol., Vol. 13, No. 1, 11-15 (Jan., 1960). 

Describes a test set that operates automatically by being pro- 
grammed. The set records static and dynamic tests in digital form, 
stores the data, punches them in tape, and provides a printed copy 
of the data. The punched tape is then fed to a computer which ana- 
lyses the data for statistical information such as lot means, standard 
deviations, and percentage deltas, and provides the information in 
printed form. 
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621.385.1 : 621.781.75 
ARGON ARC WELDS IN VACUUM TUBE TECHNIQUE. 
5088 Chopinet and Dumon. 
Vide, Vol. 15, 63-80 (Jan.-Feb., 1960). In French. 

The advantages and limits of argon-arc welding as applied to 
the manufacture of electronic tubes are discussed. The localized 
heating, speed of welding and absence of contaminants are advanta- 
geous but the process has its limitations particularly with regard 
to active and refractory metals. The metallurgical faults that may 
occur are discussed and the welding properties of some of the 
metals and alloys commonly used in tube manufacture are detailed. 

B.Dunford 


621.385.1 : 621.32 
ON THE PROBLEM OF STANDBY CAPACITY OF LAMPS AND 
THERMIONIC TUBES. See Abstr. 4886 


621.385.1 : 621.315.612: 539.2 : 537.3 
THE EFFECTS OF LEACHING AND SILICONES ON THE 
SURFACE CONDUCTIVITIES OF SEALING GLASSES. See 
Abstr. 4780 


621.385.3 
THE GRID-CURRENT VERSUS MODULATION RANGE 

5090 IN THE GRID-CONTROLLED THERMIONIC TUBE. 
R.Wolfram. 
Nachrichtentech. Z. (N.T.Z.), Vol. 12, No. 11, 573-8 (Nov., 1959). 
In German. 

"Modulation range" is defined as the a.c. signal on the grid 
which, based on the working point, will produce a standard mean grid- 
current taken as 0.3 microamp for the purpose of further discussion. 


This signal cannot be readily compared with a d.c. method of measure - 


ment of grid potentials in which the difference is taken between 
operating point and that point which produces a 0.3 » A grid current. 
The complicated relation between the above magnitudes which is 
influenced by contact potentials, rectification effects and the cathode 
face or interface-resistance are discussed and sketched. Effects of 
valve geometry and characteristics on the modulation range are 
caleufated. Rectification effects can be ignored for small a.c. 
signals: for larger ones however, they tend to increase the range. 
Calculations and measurements are compared for the case of steep- 
slope pentodes. 9 references. 12 illustrations. A.Reiss 


621.385.6 
GRAPHICAL SYMBOLS FOR MICROWAVE VALVES. 

5091 G.W.Epprecht. 

Bull. Assoc. Suisse Elect., Vol. 51, No. 9, 457-61 (May 7, 1960). In 
German. 

Proposes an extensive series of elaborate symbols, which are based 
on schematics of the various tubes concerned. Information on the 
beam geometry and focusing are included. Many of the elemeatary 
symbols are difficult to draw. A.E.W.Beck 


621.385.6 
LARGE SIGNAL BUNCHING OF ELECTRON BEAMS BY 
5092 =STANDING-WAVE AND TRAVELING-WAVE SYSTEMS. 
8.E.Webber. 
I.R.E. Trans Electron Devices, Vol. ED-6, No. 4, 365-72 (Oct., 1959). 
Large signal bunching processes inthe presence of space charge 
are studied by extending techniques used to compute multi-cavity 
klystron bunching. Bunching capability of travelling- wave and standing - 
wave systems is examined by using an assumed spatial and time dis- 
. tbution of electric field, and interesting high degrees of bunching 
are predicted. 


621.385.6 : 621.376.232 
A BROAD-BAND CYCLOTRON RESONANCE R.F. 
5093. DETECTOR TUBE. F.M.Turner. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 890-9 (May, 1960). 

A tube is described which utilizes the cyclotron motion of 
electrons to provide a resonant system which is tuned by variation 
of the magnetic flux density. The ampiitude of the cyclotron motion 
depends upon the relationship of the applied signal frequency and 
the electron cyclotron frequency; at resonance, the amplitude is 
maximum. Resonance is detected by shooting the spiraling electrons 
through a honey-comb type mesh grid; the current intercepted by the 
grid is greatest at resonance and is proportional to the r.f. signal 
power. The tube is a complete t.r.f. receiver (less video amplifier) 
within one vacuum envelope. The resonant frequency is a linear 
function of solenoid current; the tube can be tuned over a wide 
frequency range (at least 10 : 1) with a single control. The charac- 


500 


August 1960 


teristics of the device have been investigated for resonant frequen- 
cies from 65 to 650 Mc/s; the sensitivity and 3 dB r.f. bandwidth 
can be varied within limits; typical signal sensitivity is -45 dBm 
(500 kc/s video bandwidth) with a 4 Mc/s 3 dB r.f. bandwidth. 
Measured characteristics and theoretical predictions are in 
reasonable agreement. 


621.385.632.1 
CERTAIN MEAN VALUES IN THE THEORY OF THE 
5094 =TRAVELING-WAVE AMPLIFIER. L.A.MacColl. 
Bell Syst. tech. J., Vol. 39, No. 2, 365-7 (March, 1960). 
Some simple results relating to certain mean values are given. 
It is not assumed that the signals are necessarily small; hence non- 
linear effects are taken into account. 


621.385.632.1 
A T.W.T. FOR THE FREQUENCY BAND OF 3800 TO 
5095 5000 Mc/s. J.Van Wijngaarden. 
Vide, Vol. 15, 36-40 (Jan.-Feb., 1960). In French. 

Details are given of the construction, assembly and performance 
of two medium-power tubes to cover this frequency band for radio 
relay systems. Tube replacement requires no adjustment of the 
voltages or matching system, and only slight adjustment of the 
magnetic field, necessitating accurate control over tube dimensions 
and component alignment. Typical operating conditions are as 
follows: frequency 4 Gc/s; anode potential 1970 V; collector 
potential 1250V; beam current 50 mA; small signal gain 40 dB; 
helix potential 1200 V; max. output power 10 W; noise factor 27 dB; 
v.s.w.r. (input and output) <1.4:1. The use of an L-cathode 
guarantees a life of 10° hrs. B.Dunford 


621.385.632.3 
A T.W.T. FOR DIRECTIONAL RADIO IN THE 
5096 4 GIGACYCLE BAND. W.Heidborn. 
Nachrichtentechnik, Vol. 9, No. 11, 485-9 (Nov., 1959). In German. 
Describes the WL2 t.w.t. covering the band 3.5-4.5 G c/s. 
The gain is > 45 dB, power output > 7.5 W 7 = 16% and Va = 
1.3-1.5 kV. The tube uses a fairly large-dia. glass envelope with 
narrow waveguide couplers. A.H.W.Beck 


621.385.64 
MAGNETRON CATHODE ARM RADIATION AND 
5097 LUMINESCENCE-SEQUEL. 

R.A.White, A.Bamford and D.C.Buck. 
1LR.E. Trans Electron Devices, Vol. ED-6, No. 4, 468 (Oct., 1959). 

For background see Abstr. 6024 of 1959. The 360 Mc/s spurious 
signals previously reported are due to mixing a strong 950 Mc/s 
signal with the (wanted) Il-mode at 1310 Mc/s. A.H.W.Beck 


621.385 .64 
A MILLIMETRE-WAVE PULSED MAGNETRON. 

5098 M_Nishimaki, T.Asaba, S.Matsui, I.Kondo, T.Fujii, 
K.Uchimaru and K.Ayaki. 

J. Inst. Elect. Commun. Engrs Japan, Vol. 43, No. 1, 64-70 
(Jan., 1960). In Japanese. 

Describes the application of spark machining, to the production 
of the intricate anode of this magnetron. The method consists 
essentially of producing spark discharges between a metal hob and 
the material to be machined in kerosene to melt away the material 
to be removed in order to obtain the required shape. The hob is 
usually made of brass, which can be much more easily machined to 
close mechanical tolerances than hard steel. A method of deter- 
mining important tube parameters at the operating frequency, instead 
of applying the principle of scaling from the dimensions of a cm- 
wave magnetron, known to be satisfactory in operation, is also des- 
cribed. A conventional rising-sun 22-vane structure is used for the 
anode block of the LD443 magnetron, which is designed for operation 
in the Q band. The internal electrode arrangements and the method 
of spark-machining the anode block are shown in diagrams. Typical 
operating characteristics are as follows: operating frequency, 
34860 Mc/s + 1%; peak-power output, 45 kW; peak anode-voltage, 

13 kV; peak anode-current, 20 A; pulse width, 0.2 usec; pulse repe- 
tition frequency, 1000/sec; duty ratio, 0.0002. A.Wilkinson 


621.385.64 
A FREQUENCY-LOCKED GRID-CONTKOLLED 
9099 =MAGNETRON. C.L.Cuccia. 
R.C.A. Rev., Vol. 21, No. 1, 75-93 (March, 1960). 
An 800 Mc/s magnetron is described which uses a cathode— 
grid structure in which a standing wave is set up around the cathode 
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close to the source of emission to introduce a frequency -locking 
signal into the electron cloud. An experimental magnetron has been 
locked in frequency over a range exceeding 10 Mc/s. The output 
power of this magnetron can be modulated from virtually zero power 
to several hundred watts without attendant frequency modulation. 


621.385.64 
STATIC THEORY OF A MAGNETRON WITH AN 

5100 EXTERNAL CATHODE. G.K.Ivanova. 
Zh. tekh. Fiz., Vol. 29, No. 9, 1068-9 (Sept., 1959). In Russian. 
English translation in: Soviet Physics — Technical Physics (New 
York), Vol. 4, No. 9, 976-7 (March, 1960). 

The trajectory equation, including space-charge, is put into a 
non-dimensional form suitable for qualitative discussion. This shows 
that the velocity changes sign at a critical-radius. A.H.W Beck 


621.385.833 : 537.533 
POWER FLOW AND STORED ENERGY IN THIN 
5101 ELECTRON BEAMS. W.W.Rigrod. 
J. appl. Phys., Vol. 31, No. 7, 1147-53 (July, 1960). 

The kinetic and electromagnetic components of a.c. power and 
stored energy are evaluated for space-charge waves along thin 
drifting beams of simple geometry. It is found that: (a) when a 
modulated beam is decelerated, it radiates power into the surround- 
ing space; (b) when both fast and slow waves are excited by a common 
source, the real kinetic power varies periodically with distance, ex- 
changing energy with the electromagnetic field; and (c) when a finite- 
area beam is current modulated with zero a.c. velocity, the total 
power need not be zero. The energy transport velocity of a space- 
charge wave is shown to equal its group velocity,when the time- 
average stored energy is properly evaluated. A small portion of the 
stored kinetic energy propagates, together with the field energy, as 
an electromechanical wave along the beam. The larger part of the 
kinetic energy, which can be positive or negative, is transported by 
the motion of the beam itself. 


621.385 .833 
ELECTRON BEAM FOCUSING WITH NONSINUSOIDAL 

5102 PERIODIC MAGNETIC FIELDS. E. and 8.Kaneda. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 43, No. 1, 12-18 
(Jan., 1960). In Japanese. 

Analysis of the focusing properties of periodic nonsinusoidal 
magnetic fields is presented and the fundamental equation of electron 
trajectory is found to be a nonlinear differential equation of Hill's 
type, which can be conveniently handled by means of an analogue 
computer. The results thus obtained are shown graphically. One of 
these diagrams shows the magnitudes of the minimum beam fluctua - 
tion (R%) versus space-charge parameter § for magnetic fields con- 
taining various (ms) of the 3rd harmonic, ranging from 
ms = —0.5 to mg = 0, the latter corresponding to the usual sinusoidal 
case. The results show that with the special magnetic field having 
ms = -0.5 the electron-beam fluctuation is much smaller than when 
a sinusoidal magnetic field is used and the stability of the electron- 
beam focusing is also much better. The negative sign in the value 
of ms indicates a phase difference of s radians between the harmonic 
and the fundamental. It is considered that the special! field with 
ms = —0.5 is very suitable for the high-power high-efficiency travel- 
ling-wave tube. A.Wilkinson 


621.385 .833 
NONLINEAR THEORY OF A VELOCITY-MODULATED 
5103 ELECTRON BEAM WITH FINITE DIAMETER. 
F.Paschke. 
R.C.A. Rev., Vol. 21, No. 1, 53-74 (March, 1960). 

In this solution of the nonlinear space-charge-wave equation 
obtained by third-order successive approximation, the fringe field of 
the beam is taken into account. The solution consists of space- 
charge waves with the following plasma-frequency reduction factors: 
p(w), 3p), p(2w) + pw), and p(2w) - p(w) at the fundamental fre- 
quency; 0, p(w), and 2p(w) at the second harmonic ; and p(3w), p(w), 
Sp(w), p(2w) + p(w), and p(2w) - p(w) at the third harmonic. Here 
p(nw) is the well-known small signal reduction factor of the funda- 
mental radial mode at the frequency nw. The modulation is therefore 
a periodic function of distance along the beam only if both p(w)/p(2w) 
and p(w)/p(3w) are rational numbers. For very thin beams, both the 
second and third harmonics grow with distance. An investigation of 
the fundamental current (bunching) in a beam enclosed by a perfectly 
conducting drift tube reveals that, as the driving voltage increases, 
the optimum bunching position moves from the small-signal value of 
one-fourth effective plasma wavélength towards the input cavity. A 
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maximum saturation efficiency of (2/3)”" = 54.4% is obtained for 
small bunching distances; a very small minimum occurs at a bunch- 
ing distance of half the effective plasma-wavelength. The theoretic- 
ally predicted variation of the fundamental and harmonic currents 
along the beam agrees very well with experimental results reported 
by others. Asa result of this investigation, two high-efficiency de- 
vices are proposed. One is a two-cavity klystron with a disk-loaded 
nonpropagating drift tube. The other is a three-cavity klystron with 
the second cavity idling and tuned to approximately the second harm - 
onic. 


621.385.833 : 537.533 
THE INFLUENCE OF A MAGNETIC FIELD ON THE 

5104 THERMAL SPREADING OF THE BEAM IN AN ELEC- 
TRON GUN. Yu.V.Troitskii. 

Zh. tekh. Fiz., Vol. 30, No. 1, 25-30 (Jan., 1960). In Russian. 

The cathode of an electron gun is partially shielded from the 
magnetic field which counteracts space-charge spreading in the 
post-anode region. It is shown that, if the residual magnetic field 
in the neighbourhood of the cathode is properly aligned and of 
adequate strength, it can also counteract the spreading due to initial 
thermal! velocities. A.E.1. Research Laboratory 


621.385.833 : 538.56 : 537.533 
OPTIMAL FOCUSING OF AN ELECTRON BEAM IN THE 
5105 REGION OF TRANSIT THROUGH THE INPUT WAVE- 
GUIDE OF A TRAVELLING-WAVE TUBE WITH A PERIODIC 
MAGNETIC FIELD. A.L.igritskii. 
Zh. tech. Fiz., Vol. 30, No. 4, 413-23, (April, 1960). In Russian. 

A method of calculating the trajectories of electrons travelling 
through the input waveguide of a travelling-wave tube is worked out. 
A new method of minimizing the fluctuations in cross-section is 
given — this halves the minimum fluctuation found by earlier workers, 
but maintains the beam parallel as it enters the periodic focusing 
field. Methods of calculating the configuration of the magnetic field 
in the transit region and of designing the corresponding magnet are 
given. A.E I. Research Laboratory 


621.386.1 
ELECTRICAL BREAKDOWN IN VACUA. APPLICATION 
5106 TO IMPULSION X-RAY TUBES. J.Sommeria. 
Vide, Vol. 15, 52-62 (Jan.-Feb., 1960). In French and English. 
Briefly reviews and comments on hypotheses put forward to 
explain micro-discharges, which are a form of pre-breakdown 
conduction, and electrical breakdown in vacuum gaps. Certain 
factors upon which breakdown appears to depend, including the 
influence of a heated filament, are discussed. These factors and 
certain observations made at the Compagnie Generale de Radiologie 
are said to show the importance of adsorbed layers on the electro- 
des in initiating breakdown. The phenomenon of vacuum breakdown 
has been utilized in an impulsion X-ray tube to provide a very strong 
short time X-ray source, the instant of discharge being controlled 
by an auxiliary breakdown. R.Hawley 


621.386 .832 
FLUOROSCOPIC IMAGE INTENSIFIER DEVICES. 

5107 E .L.Criscuolo and C.H.Dyer. 
Nondestr . Test., Vol. 17, No. 6, 344-9 (Nov.-Dec., 1959). 

Experimenta! data and information is presented on the 
characteristics of several image-amplifying or intensifying devices 
Brightness measurements and response data as a function of X-ray 
intensity are given. Fluoroscopic technique and sensitivity curves 
for aluminium and steel are illustrated for each type of ampiifying 
device. Two percent sensitivity is obtained with special techniques 
utilizing a 0.3 mm focal spot tube 
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621.387 : 621.372.837.2 
THE USE OF A HOT-CATHODE GAS-FILLED DIODE 

5108 OR THE RAPID AND BRIEF INTERRUPTION OF 
VERY-HIGH-FREQUENCY RADIOWAVES. M.Laporte. 
C.R. Acad. Sci. (Paris), Vol. 250, No. 19, 3145-6 (May 9, 1960). 
In French. 

A brief note describing the use of hot-cathode gas-filled tubes 
as T.R. switches etc. J.D.Craggs 
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621.387 : 621.315.61 
IONIZATION POWER AND IONIZATION CURRENT IN A 

5109 DIELECTRIC WITH A SINGLE CAVITY. J.Chiddek. 
Elektrotech. Obzor, Vol. 49, No. 3, 148-53 (1960). In Czech. 

It is incorrect to calculate the power of discharges as a product 
of voltage and ionization current. To establish a relation, the ioni- 
zation current and power arising from periodically occurring dis- 
charge pulses are analysed. Alternating ionization current, ioni- 
zation angle and ionization factor are defined and a method for this 
calculation is given. It is suggested that for safe operation a limiting 
valae of the ionization angle should not be surpassed. This limiting 
value can be determined experimentally. N.Klein 


621.387 
RESEARCH ON THE TECHNICAL UTILIZATION OF 
5110 THE PLASMA. T.Kugler and K.Miklossy. 
‘Elektrotech. Obzor, Vol. 49, No. 3, 153-8 (1960). In Czech. 
Describes briefly electrical arcs with plasma temperatures 
around 50 000° K, used in the form of oriented jets of heated gas. 
Discusses problems of arc stabilization with liquids and gives a 
cross-sectional drawing of the equipment (plasmatron) used for the 
production of plasma jets. Possibilities of the practical use of the 
plasmatron are discussed. N.Klein 


621.387 
GLOW COUNTING TUBES WITH UNSYMMETRICAL 

5112 CATHODES. E.K.Aschmoneit. 

Elektronik, Vol. 9, No. 4, 109-18 (April, 1960). In German. 

A review article based particularly on the G10/241E tube of 
Standard and Cables (the "Nomotron"), the 6167 of 
Western Electric, U.S.A., and the EZ10 of Elesta, Switzerland. 
Principles of operation are discussed, including the use of transfer 
cathodes and backwards-and-forwards driving. Each of the tubes is 
discussed and illustrated in detail and circuit schematics are shown 
for single and multistage decade counters, operating up to 100kc/s. 
The latest Elesta tube, the EZ10B, is stated to attain a counting speed 
of about 1Mc/s, hitherto thought to be unattainable in gas-filled 
counting tubes. 11 references. W.J.Mitchell 


621.387 : 621.327.534 


MICROWAVE NOISE IN GLOW DISCHARGES 
5112 -T Hayashi. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 43, No. 1, 50-5 
(Jan., 1960). In Japanese. 
The fluorescent lamp has a serious defect as a standard noise 
. source, since its noise power varies with the ambient temperature. 
The discharge current and the temperature characteristics of the 
microwave noise in such lamps and in other discharge tubes are 
here discussed. By combining the equations of Schottky's diffusion 
theory of glow discharges and that of metallic-vapour pressure, the 
following relation is obtained for the ambient-temperature character - 
istics of the microwave noise in metallic-vapour glow-discharge 
tubes: A/Ty + B/T & K, where Ty and T are respectively the 
effective noise temperature and gas temperature in Kelvin degrees 
and A, B and K are constants. It accordingly appears preferable 
to use the discharge tube in a gas at a high temperature, in order to 
get higher stability of the microwave-noise source. This was con- 
firmed in experiment with a sodium discharge tube. For a standard 
noise source not to be affected by the ambient temperature, discharge 
tubes filled with inert gases are desirable. Suitable operating con- 
ditions for argon and neon discharge tubes are discussed. 
A.Wilkinson 


621.387 : 621.314.66 
THE APPEARANCE OF A CATHODE SPOT AT THE 
5113 BOUNDARY OF A DIELECTRIC AND MERCURY IN AN 
IONIZED GAS. L.A.Sena and R.M.Fridlyand. 
Zh. tekh. Fiz., Vol. 29, No. 1, 3-11 (Jan., 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New 
York), Vol. 4, No. 1, 3-9 (Jan., 1959). 
It is shown that, contrary to previous experimental work, 
the presence of a pure dielectric on the surface of pure mercury in 
a mercury-arc rectifier does not aid the relighting of the cathode 
spot. However, when the dielectric is coated with an evaporated 
metallic film, there is a sharp decrease in the relighting voltage of 
the cathode spot. It is concluded that this effect is caused by the 
wetting of the mercury to the metallic film giving rise to a concave 
rather than a convex meniscus. It is suggested this causes higher 
fields at the metal boundary lines permitting the initiation of 
electron emission from the cathode. W.G. Townsend 
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621.387 : 621.039 
VACUUM SYSTEM DESIGN. 
5114 J Blears and E.J.Greer. 
Proc. Instn Elect. Engrs, Paper 2904 [Convention on Thermonuclear 
Processes], publ. March, 1959 (Vol. 106 A Suppl. No. 2, 56-61, 82-4). 
Republication, with discussion, of the paper abstracted in 
Abstr.2416(1959). 


621.387 : 621.314.2 
IONIZATION IN TRANSFORMERS. See Abstr. 4676 
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621.389 

5115 THE EFFECTS OF ENCAPSULATION ON ELECTRONIC 

COMPONENTS. F.P.Campbell. 
Electronic Engng, Vol. 32, 366-71 (June, 1960). 

A survey is made of the effects of encapsulation on commonly 
used components. Valves may be encapsulated safely provided that 
the correct techniques are used to remove self-generated heat and 
to protect the glass envelope. Little difficulty is encountered with 
transistors and capacitors. The effects of potting transformers 
and chokes are described. Wirewound resistors are not suitable for 
casting in rigid resins when heavily dissipating. The potting of 
carbon and cracked-carbon resistors may effect various manufac- 
turer's products differently; an experiment is described. The 
causes of component change are summarized. 


621.389 
5116 HEAT PROBLEMS AND MINIATURIZATION. 
W.Hennig. 
Elektronik, Vol. 9, No. 1, 1-4 (Jan., 1960). In German. 

The problem of miniaturization, with increase in temperature 
and additional space requirement for cooling equipment is summari- 
zed. A solution to the cooling problem is envisaged by the develop- 
ment of valves which have no heater element, but are heated by 
dissipated heat from the surrounding equipment. The design of these 
valves is described, together with possible sizes and range of appli- 
cation. These valves are used in association with components made 
from similar materials and of similar shape. The resulting 
“thermionic -integrated micro-modules" are described, and possible 
operating temperatures and "component density" given. 

C.J.M.Benard 


621.389 : 681.142 
PLUG-IN CIRCUIT UNITS FOR ELECTRONIC 

5117 APPARATUS. A.Renardy. 

Elektronik, Vol. 9, No. 1, 11-14 (Jan., 1960). In German. 

Describes and illustrates several designs of such units for 
inclusion in computers. Examples are given of enclosed simple RC 
networks fitted with a valve socket, a larger unit with connectors of 
the Jones type and a printed-circuit unit with printed contacting pins 
The units include frequency dividers, bistable and monostable multi- 
vibrators, thyratron ring counters, gating circuits and amplifying 
stages. H.G.M.Spratt 


621.389 
METHODS FOR THE VISUAL TESTING OF RESISTANCE 

5118 © MILDEW MOULD OF EXPORT GOODS FOR TROPI- 
CAL COUNTRIES. I. H.Courtois. 

Elektrie, Vol. 13, No. 12, 459-62 (Dec., 1959). In German. 

The versatility of mildew formation and the proofing techniques 
proposed for coping therewith are reviewed (36 references), together 
with descriptions of the various tests recommended by several ex- 
porting countires (Britain, South Africa, Holland, U.S.A., India) con- 
cerned with the tropics, for determining resistance to mildew for- 
mation by textiles, leather and wood. H.H. Hodgson 


621.389 
METHODS FOR THE VISUAL TESTING OF RESISTANCE 
5119 TO MILDEW MOULD OF EXPORT GOODS FOR TROPI- 
CAL COUNTRIES. Il. 4H.Courtois. 
Elektrie, Vol. 14, No. 2, 42-7 (Feb., 1960). In German. 
See preceding abstract. A review of various methods extant 
for producing resistance to mould formation, is followed by a de- 
tailed description of the use of mould in pure and 
mixed cultures for affording visual tests of their efficiency. The 
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incubation temperatures, relative humidity, and experimental periods 
are given. Procedures by this direct method are included for 
aqueous solutions of mould-preventive substances, and for solid test 
samples of the goods concerned. H.H.Hodgson 


621.389 
PRINTED CIRCUIT TECHNOLOGY. 
5120 K Schienzig. 
Nachrichtentechnik, Vol. 9, No. 8, 339-42 (Aug., 1959). In German. 
The various methods used for the manufacture of printed 
circuits are described. Practical suggestions are given for designer 
draughtsmen for the lay-out of printed circuits, from the "bread 
board" stage to the final design. Drawing-office procedure is des- 
cribed. A method is discussed for the quick manufacture of a printed 
circuit in the laboratory, which can be used as an aid in design. 
C.J.M.Benard 


621.389 
THE CERAMIC TECHNIQUE OF PRINTED CIRCUITS 
5121 AND ASSOCIATED MINIATURE COMPONENTS. 
E.Decker and S.Stolze. 
Nachrichtentechnik, Vol. 9, No. 8, 347-50 (Aug., 1959). In German. 
A short survey of the development of ceramics as used in tele- 
communications equipment. A method is described for applying 
printed circuits to ceramics, giving mechanical properties of some 
ceramics used. Electrical resistances of suitable circuit-metals 
are listed. Graphs give load capacities and breakdown voltages for 
d.c.,a.c. and h.f. As printed circuits and miniature components are 
used together, electrical data and mechanical dimensions are dis - 
cussed of some ceramic components. Possibilities of "printing 
these components are mentioned. C.J.M.Benard 


621.389 
5122 THE TECHNOLOGY OF THE ETCHING OF METALS 
FOR PURPOSES OF TELECOMMUNICATIONS 
ENGINEERING. H.Milller. 
Nachrichtentechnik, Vol. 9, No. 12, 533-7 (Dec., 1959). In German. 
Some processes for making metals "etch-resistant" and 
processes for etching metals are described, not from a chemical 
standpoint, but with a view to giving telecommunications engineers 
a review of the latest techniques. Several applications to the 
manufacture of components are described. Etching is also discussed 
as an alternative to "blanking out" for the manufacture of diaphragms 
as used in microwave equipment and masks for colour -television 
tubes. C.J.M.Benard 


621.389 
THE INFLUENCE OF PRINTED CIRCUITS ON 
5123. COMPONENT STANDARDIZATION. W.Nabroth. 
Nachrichtentechnik, Vol. 9, No. 12, 531-3 (Dec., 1959). In German. 
Presents some economic aspects of the introduction of printed 
circuits in electronic equipment. Properties of printed circuit 
materials which require standardization are listed. A range of 
standard board sizes (mm) is suggested, to aid tooling and auto- 
matic assembly techniques, and to enable smaller boards to be 
made in one group and separated afterwards. Advantages are 
discussed of the use of a standard grid size. Some standardization 
problems which are to be solved in the design of components which 
are to be used in conjunction with printed circuits are discussed. 
C.J.M.Benard 


621.389 
PRINTED WIRING BOARD CONNECTORS FOR CM 

5124 [(CARD-MOUNTED] EQUIPMENT. 
J.L.Slow and D.N.Bristow. 
A.T.E. J., Vol. 15, No. 3, 253-6 (July, 1959). 

The factors affecting reliability of multi-way connectors are 
discussed and details of the 22-way connector designed for use in 
CM equipment are given. 


621.389 
PILOT PRODUCTION OF PRINTED WIRING BOARDS. 
5125 Ww Moore. 
A.T.E. J., Vol. 15, No. 3, 257-62 (July, 1959). 


621.389 
THE RELIABILITY OF PRINTED WIRING. 
SOME PHYSICAL PROPERTIES OF COPPER CLAD 
LAMINATES. J.J.Sparkes. 
THE CONTROL OF SURFACE CONTAMINATION DUE TO PRO- 
CESSING. J.G.Bannochie. 
RADIOACTIVE TRACER STUDIES. R.W.Beattie. 
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A.T.E.J., Vol. 15, No. 3, 263-9; 269-72; 272-6 (July, 1959). 

The three sections of this paper cover the physical properties 
of laminates, their processing, and radioactive tracer studies on 
them. The section on physical properties deals primarily with sur- 
face resistivity and how it is affected by climatic cycling, plating, 
varnishing and so on. Bond strength is also discussed. The 'pro- 
cessing’ section is concerned with the need for elimination of all 
contaminants which might prove harmful. The chemical reaction 
between the ferric-chloride etchant and the copper is examined and 
a processing assessment is made with respect to final resistivites. 
The final section deals with the investigation, by means of radio- 
active isotopes, of the degree of absorption of ferric chloride. Auto- 
radiographic methods of ascertaining the degree and location of 
contamination reveal that with the process control methods adopted, 
absorption is restricted to a completely innocous level. 


621.389 
CALCULATION OF MEAN TIME OF FAILURE-FREE 
5127 OPERATION OF APPARATUS. M.A.Sinitsa. 
Radiotekhnika, Vol. 15, No. 3, 58-66 (March, 1960). In Russian. 
Making certain simplifying assumptions, approximate formulae 
are derived for: (a) the mean period between consecutive failures 
of a system in terms of the failure rates of its elements; (b) the 
probable time to the first failure; and (c) the probability distribu- 
tion of the failure-free period from an arbitrary moment. For typi- 
cal electronic apparatus, it is shown that the error resulting from 
the approximations made does not exceed several percent. 
F.Queion 


621.389 
5128 ON THE NUMBER OF SECTIONS FOR STANDBY 
CAPACITY. V.G.Druzhinin. 
Avtomat. i Telemekh., Vol. 19, No. 11, 1062-5 (1958). In Russian. 
The reliability of a large system can be improved by dividing 
it into a number of sections, each equipped with reserve units. Given 
the reliability of components of the system, the most advantageous 
number of sections can be found. Basic analysis illustrated with 
graphs is given. English summary: PB 141096T-12, obtainable 
from Office of Technical Services, U.S. Dept. of Commerce, 
Washington, D.C., U.S.A. A.Woroncow 
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621.369 : 61 
MEDICAL ELECTRONICS. SECOND INTERNATIONAL 

5129 CONFERENCE, PARIS, 24-27 JUNE, 1959 
Edited by C.N.Smyth. 

London: Iliffe and Sons (1960) 614 pp. 

The Proceedings contains the full text of 80 papers presented 
at the Conference, and abstracts of 64 more. They are grouped into 
8 chapters: Electrophysiological techniques; Electroencephalo- 
graphy ; Cardiology; Manometry and flow measurement; Acoustic 
techniques ; Automation in medicine ; Radiology and isotopes ; 
Chemical instrumentation. Abstracts of some of the articles will be 
found in subsequent issues of "Electrical Engineering Abstracts". 


621.30 
A STATISTICAL MODEL FOR INTERPRETING NEURO- 
5130 ELECTRIC RESPONSES. M.H.Goldstein, Jr. 
Information and Control, Vol. 3, No. 1, 1-17 (March, 1900). 
Neuroelectric activity recorded after presentation of a controlled 
stimulus is called an "evoked response". Evoked responses are ran- 
dom, in that repeated presentations of a stimulus do not produce identi - 
cal responses despite all effort to maintain identical conditions for 
all stimulus presentations. Responses may then be described statis - 
tically. The present model attempts to relate statistical character - 
istics of evoked responses, recorded by gross electrodes, to the 
statistical activity of the neural elements that contribute to the re- 
sponses. The model postulates one or more populations of elements 
which, when they fire, contribute elemental waveforms to a gross 
response in which these waveforms are linearly summed. The statisti - 
cal behaviour of the elements in a population is described by their 
instantaneous firing rate, which is a function of time. In terms of 
the model, the statistical properties of the gross response (such as 
the mean and variance, both of which are functions of time) are shown 
to be related in a simple way to the instantaneous firing rates and 
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elemental waveforms of the populations that contribute to the re- 
sponse. The model is an extension of the shot-noise model to time- 
variant phenomena; but some of the assumptions of the shot-noise 
model (specifically, statistical independence of firings) are relaxed. 


621.389 : 621.317.321 
VECTOR-ELECTROCARDIOGRAPHY. 
5131 G.C.E. Burger and G.Klein. 
Philips tech. Rev., Vol. 21, rag 1, 24-37 (1959-60). 

A well- -{llustrated account is given of vector cardiography, with 
its underlying mathematical basis. The apparatus described allows 
the resulting vector from any two of the three leads from the body 
to be displayed on a c.r. tube, time markers being applied to the 
trace by momentary interruption of the electron beam. The essen- 
tial circuits are depicted and precautions are indicated to minimize 
a.c. pick-up by balancing against in-phase voltages in the input leads. 
The relation between the vector pattern and the anatomy of the heart 
is discussed briefly. F.T.Farmer 


621.389 : 621.317.321 
COMMENTS ON MICROELECTRODES. 

5132 R.C.Gesteland, B.Howland, J.Y.Lettvin and W.H.Pitts. 
Proc. Inst. Radio Engrs, Vol. 47, No. 11, 1856-62 (Nov., 1959). 

Describes the design and performance of electrodes for single 
fibre or cell measurements. The fluid-filled type electrode is good 
for intracellular recording but has a e and high noise 
level; the metal tip type (Pt or Pt b is best for extracellular 
work and relatively high frequency recording and has a low noise 
level. Measurements of frequency response are given for each 
showing impedance (f)~' for most conditions. Capacity can be com- 
pensated by positive feedback through a trimmer capacitor but this 
is at the expense of noise levei and the electrode capacity should be 
kept as low as possible. The detailed construction of micro- 
electrodes with a 3u diam. Pt black tip and also those filled with 
KCl is described, together with optimum amplifier input circuits for 
the two types. F.T.Farmer 


621.389 : 621.317.39 
ELECTRONIC MEASUREMENT OF PARTICLE SIZE. 
5133 H.& Kubitschek. 
Research, Vol. 13, No. 4, 128-35 (April, 1960). 
A novel counter is described, which detects and sizes particles 
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in suspension by means of their electrical resistance. This instru - 
ment can count red blood cells at rates exceeding 5000 particles per 
second, and with modifications is capable of determining the volumes 
of spheres as small as 0.2 » in diameter. The operation of the 
counter and its advantages over optical counters are discussed, along 
with its applications to biology, medicine and industry. 


621.389 : 574 
VOLTAGE CLAMP FOR BIOLOGICAL INVESTIGATIONS. 
5134 3. R.Menninger, F.M Snell and R.A.Spangler. 
Rev. sci. Instrum., Vol. 31, No. 5, 519-21 (May, 1960). 

A unique voltage clamp circuit for certain biological investigations, 
which features the provision of maintaining the clamped region at 
ground potential with the residual error balanced about ground, is 
discussed. Theoretical consideration of the circuit function indicates 
that the possibility of error arising from stray current pathways and 
loading of the electrodes is reduced by holding the clamped region 
close to ground. An additional secondary feedback loop, in conjunc - 
tion with this circuit, reduces switching transients and other high 
frequency noise and allows dynamic balance of the clamped region 
about ground potential despite assymmetries in the experimental 
circuit. This circuit has been employed, using commercially, 
available operational amplifier units, to clamp the isolated frog skin 
for measurement of sodium transport flux. In this application, the 
assembly clamped the skin to well within 1 mV, with excellent d.c. 
stability and a theoretical error of 0.1% in response to 1 msec 
transients. 


621.389 : 621.317.39 
ASURING RADIATION WITHIN THE HUMAN BODY. 
5135s. 3.3. Malsky, C.Amato, C.Spreckels, B.Roswit and C.Reid. 
Electronics, Vol. 33, No. 12, 74-5 (March 18, 1960). 

Use is made of the fluorescence to ultraviolet light induced by 
high-energy radiation, in glass rods. The rods are 1mm diam. and 
6 mm long, and are enclosed in a gold sheath to correct for the energy 
dependence of the radiation effect. The fluorescence, which is per- 
manent, is measured by a u.v. lamp and photomultiplier. The ac- 
curacy is approx. 5% within the range 0.25 to 1.33 MeV; gamma rays 
can also be measured in the presence of a high neutron flux by this 
method. F.T. Farmer 


TELECOMMUNICATION 


621.391 
DETERMINATION OF AN OPTIMAL SYSTEM BY AN 
5136 ARBITRARY CRITERION. V.S.Pugachev. 
Avtomat. i Telemekh., Vol. 19, No. 6, 519-39 (1958). In Russian. 
The system considered deals with arbitrary or random signals 
and noise. The generalized criterion of the Bayes’ type and the 
selection of the system applies to the class of systems to which this 
criterion is applicable. Some general assumptions are made about 
the nature of the input into the system. The solution of the problem 
consists in finding suitable linear operators and minimizing certain 
functions or functionals. T.Horrocks 


621.391 
DESIGN METHODS FOR MAXIMUM MINIMUM - 
5137 DISTANCE ERROR-CORRECTING CODES. 
J E.MacDonald. 
1.B.M. J. Res. Developm., Vol. 4, No. 1, 43-57 (Jan., 1960). 
In error-correcting codes for combating noisy transmission 
channels, a central concept is the notion of minimum distance. If 
a code can be constructed with minimum distance between code points 
of 2m + 1, then any number of errors per code word which does not 
exceed m can be corrected, thus increasing the reliability of trans- 
mission above that to be expected with no redundancy in the code. 
An upper bound on minimum distance is derived which depends on 
g (the number of code points or messages required) and n (the number 
of teneny Gqunbute por 4260 polet). This bound is complementary to 
a bound due to Hamming and uses an argument which is essentially 
due to Plotkin. Construction methods are presented for codes which 
actually achieve the upper bound on minimum distance for any g and 
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an infinite class of integers n which depend on g. Sixteen code types 
are agora three for g = 2h — 1, six for g = 2h, and seven for 


621.391 
A NEW GROUP OF CODES FOR CORRECTION OF 

5138 DEPENDENT ERRORS IN DATA TRANSMISSION. 
C.M.Melas. 

1.B.M. J. Res. Developm., Vol. 4, No. 1, 58-65 (Jan., 1960). 

Multiple related errors of any configuration can be automatically 
corrected by a class of codes having the property of using two groups 
of parity bits, one defining the error pattern, the other determining 
the location of the errors within the block. In particular, error 
bursts can be corrected with a minimum amount of redundancy. 
Because each parity-bit group is derived by using maximum-length 
shift-register sequences, rather than by storing a decoding table, 
the implementation of these codes is relatively simple, as shown 
in an example of a three-bit-wide burst-correcting code. An ex- 
ample is given of an application of these codes in a data transmission 
system where only an even number of bits is likely to be corrupted 
by a noise burst. 


621.391 
ON A CLASS OF ERROR CORRECTING BINARY GROUP 
5139 CODES. R.C.Bose and D.K.Ray-Chaudhuri. 
Information and Control, Vol. 3, No. 1, 68-79 (March, 1960). 
A general method of constructing error correcting binary group 
codes is obtained. A binary group code with n places, k of which are 
information places is called an (n, k) code. An explicit method of 





August 1960 


constructing t-error correcting (n, k) codes is given for n = 2*-1 
and k = 2™-1—R(m,t) = 2"-1-—mt where R(m,t) is a function of m and 
t which cannot exceed mt. An example is worked out to illustrate 
the method of construction. 


621.391 
LINEAR DISTORTIONS ON CONVERSION OF 
5140 UNINTERRUPTED SIGNALS TO DISCRETE ELEMENTS. 
V.A.Vol. 
Radiotekhnika, Vol. 15, No. 4, 36-41 (April, 1960). In Russian. 
When a continuous signal is transformed into a train of pulses, 

some distortion is introduced due to the finite length of the pulses 
and a finite rise-and-fall time. Formulae are derived for amplitude, 
phase and frequency distortion. The theory is applicable to television 
camera tubes. A.Woroncow. 


621.391 
THE COMPUTATION OF CORRELATION AND SPECTRAL 
5141 FUNCTIONS BY ORTHOGONAL FILTERING. 
E.G.Gilbert. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 954-9 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

A theoretical discussion on the representation of auto- and 
cross-correlation functions by finite series of orthonormal approxi- 
mating functions. The choice of these functions is largely deter- 
mined by physical and practical realizability, and alternative methods 
using tapped delay lines or operational amplifiers are given. A 
comprehensive analysis of probable errors due to a finite number of 
terms in the series, finite averaging time, and computer-component 
errors, is provided. Detailed theory is given in three appendices. 

K.C.Garner 


621.391 
ON THE UNCERTAINTY RELATION FOR REAL 
5142 SIGNALS: POSTSCRIPT. I. Kay and R.A.Silverman. 
Information and Control, Vol. 2, No. 4, 396-7 (Dec., 1959). 
For previous paper, see Abstr. 5534 of 1958. 


621.391 
A GENERALIZATION OF THE SAMPLING THEOREM. 

5143 DA. Linden and N.M.Abramson. 

Information and Control, Vol. 3, No. 1, 26-31 (March, 1960). 

The sampling theorem for bandlimited functions allows one to 
reconstruct exactly a function containing no frequencies higher than 
W c/s, given the values of the function at equispaced sampling points 
1/2W sec apart. This theorem is generalized to allow reconstruction, 
given the values of the function and its first R derivatives at equi- 
spaced sampling points, (R + 1)/2W sec apart. For large R, the 
R-derivative expansion approaches a Taylor's series weighted by a 
Gaussian density about each sample point. 


621.391 : 621.374.32 
CHAIN CODES AND THEIR ELECTRONIC APPLICATIONS. 
See Abstr. 4994. 


621.391 : 621.372.543.2 
ON THE ACCUMULATION OF PULSED SIGNALS WITH 
REPETITION FREQUENCY INSTABILITY. See Abstr. 4937 


TELEGRAPH AND TELEPHONE SYSTEMS 


621.394.332 
DETECTION OF TRANSMISSION ERRORS IN 5-LEVEL 
5144 PUNCHED TAPE. R.Steeneck and H.F.Caley. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1005-9 (1960) = Commun. 
and Electronics, No. 46, (Jan., 1960). 
Employs horizontal type checking of each of the 5 levels of 
punched tape in a block equivalent to one line (72 characters) with 
a 2-character binary total at the end, following the CR character. 
Each character of the block is considered a 5-digit binary number 
with levels 1 to 5 having weights 1, 2, 4, 8 and 16 respectively. The- 
characters in each line (of up to 72 characters) are totalled in a 
computer up to and including CR, resulting in an 8-digit number, of 
which the binary complement is taken and punched in the tape as 
levels 1, 2, 4 and 5 in two characters. (The 3rd level is always 
punched to avoid generation of spurious supervisory combinations). 
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At the receiver a similar process is carried out, except that there 
the binary total is added to the complement as received and should 
thus total all 1's in the receive computer. Equipment is illustrated 
in photographs and described with the aid of block diagrams. 
W.J.Mitchell 


621.394.34 
ANALYSIS OF THE QUALITY OF THE TELEPRINTER 
5145 TRANSMISSION OF CZECH TEXT. B.Kubin. 
Slaboproudy Obzor, Vol. 21, No. 4, 228-36 (1960). In Czech. 

The relative number of errors in the text transmitted (and 
received) by a start—stop teleprinter system depends on: (1) per- 
missible distortion y» of the receiver, (2) standard deviation s 
characterizing the random distortion, (3) individual arythmic dis- 
tortion 6), and (4) relative deviation of the receiver from synchro- 
nism, r. The effect of yu, 8, 5j and r on the errors in the trans- 
mission of Czech newspaper text was investigated and the results 
are shown in five graphs. It was found that a page-typing teleprinter 
(other conditions being equal) produces four times as many errors 
as a tape-type teleprinter. Asynchronism of the receiver and random 
distortion are the main factors which impair the quality of the 
received text; the factors 4 and 6j are of lesser importance. 

R.S.8idorowicz 


621.394.44 
CONSIDERATIONS IN S.8.B. AND L.S.B. SYSTEMS FOR 

5146 LONG-DISTANCE RADIOTELEGRAPH COMMUNI- 
CATIONS. W.Lyons. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 921-4 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

8.8.B. and i.s.b. systems permit a higher degree of frequency - 
division multiplexing than is practicable with frequency -shift-keyed 
carrier systems. Other advantages include economy in equipment, 
greater simplicity in operation, reduced transmission bandwidth, 
and power gain. The use of transistors and semiconductor devices 
greatly reduces heat dissipation, size and weight of a large part of 
the s.s.b. receiver. Techniques are outlined by which it is possible 
to increase the traffic capacity of communication systems while at 
the same time effecting a reduction of the bandwidth. It is shown 
possible to design a system providing as many as 23 subcarrier 
frequency-shifted channels, each operated at diplex speed, accomo- 
dating 46 60-words/min teleprinters in a single 8.s.b. voice channel. 
The versatility in point-to-point services of i.s.b. working is a 
particular advantage of this mode. Assuming sufficient power is 
available, telephone, facsimile, and many telegraph channels may 
be operated simultaneously. A. Wilkinson 


621.394.441 
AN A.C. TELEGRAPH SYSTEM WITH NARROW-BAND 
5147 FREQUENCY-MODULATION AND TRANSISTORS. 
H.Heller. 
Nachrichtentech. Z. (N.T.Z.), Vol. 12, No. 12, 595-601 (Dec., 1959). 
In German. 

The new telegraph system is suitable for both public and private 
telegraph circuits, wire and radio. Frequency band per channel is 
120 c/s and the frequency deviation is + 30 c/s. Main development 
problems are considered, among them choice of the frequency devia- 
tion, shape of telegraph pulses and phase linearization. Simplified 
circuits of the f{.m. generator, transmit—receive amplifier and the 
receiver are shown. The system is fully transistorized. Level 
conditions are described. Some characteristic operational data are 
given, as well as a short description of the mechanical design of the 
system. J.M.Silberstein 


621.394.441 
APPLICATION OF A NEW CARRIER TELEGRAPH 

5148 =SYSTEM. T.B.Collins, Jr and J.E.Pitts. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1009-16 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

The 23-A Lenkurt Telegraph and Data Carrier System, operating 
with F.8., provides 18 channels in the band 340 to 3400 c/s and 8 in 
the 3500-5000 c/s band. The latter can be used when th v.f. band is 
occupied by speech circuits. It is a compact transistorized system 
with flexibility of operation for data, telemetering and telegraph 
transmission. L.B.Firnberg 


621. 395.2 : 621.391.827.42 
INTERMODULATION ON AMPLITUDE-MODULATED 
5149 MULTI-CHANNEL LINE LINKS. 
J.C.H.Davis and H.O.Friedheim. 
Proc. Instn Elect. Engrs, Monogr. 384 E, publ. June, 1960, 11 pp. 
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To be republished in Part G. 

Develops a method for estimating the total intermodulation-noise 
power falling into any channél in the transmission band of an a.m. 
multi-channel line system with many repeater sections in tandem. 
These sections may be composed of widely varying lengths of cable 
imperfectly equalized by non-identical amplifiers whose in-band 
feedback, output load impedance and output network response all vary 
with frequency. The whole system is loaded in such a way that the 
signal levels at each intermodulation source are also functions of 
frequency. After developing the basic theory, methods are given 
for estimating the system performance before building an amplifier 
and also when a model amplifier is available. These methods are 
more general than those previously published and are illustrated by 
examples. 


621.395 .31 
GENERAL STOCHASTIC PROCESSES IN TRAFFIC 
5150 SYSTEMS WITH ONE SERVER. V.E.Bened. 
Bell. Syst. tech. J., Vol. 39, No. 1, 127-60 (Jan., 1960). 

Congestion in systems with one server, exemplified by simple 
queues, individual telephone trunks and particle counters, is con- 
sidered without any restrictions on the statistical character of the 
incoming load. Elementary methods establish formulae and equa- 
tions describing probabilities of delay and loss. These methods 
de-emphasize special statistical models and yield a general theory. 
In spite of this generality, it is attempted to give intuitive proofs 
and extensive explanations of the physical significance of formulae, 
as well as rigorous derivations. The theory is applied to specific 
models to obtain illustrative new results. 


621.395.341 

5151 FUNDAMENTAL DISCUSSION OF THE INTRODUCTION 

OF ELECTRONICS INTO THE AUTOMATIC TELEPHONY 
AND OF SOME CONSEQUENCES OF THE USE OF LONG-DISTANCE 
DIALLING. (2 parts). F.Lucantonio. 
Frequenz, Vol. 13, No. 10, 309-16 (Oct., 1959); Vol. 14, No. 3, 
105-9 (March, 1960). In German. 

Three systems of electronic exchanges are possible: (a) space- 
multiplex similar to the cross-bar system but with cross-points 
formed by flip-flops; (b) time-multiplex using gates activated at a 
frequency at least double of that of speech; and (c) frequency- 
multiplex,which from all points of view is the least advantageous. 
The first two systems are critically discussed and compared between 
them, as well as with electromechanical systems. The interest in 
electronic exchanges is mainly of a scientific and technical character, 
the telephone administrations being inclined to wait and see. Semi- 
electronic systems are at present of much greater practical import- 
ance; these employ electromechanica!l switches and electronic control 
circuits. Some of these are described in general terms, among 
them: the 8A system of the Bell Telephone Co. in Antwerp, Ericsson's 
electronic markers and identifying circuits, Siemens-Halske zone 
equipment, the Pentaconta translator. Problems of long-distance 
dialling are discussed y of the question of electronic 
exchanges. A simplified method of calculating the number of necess- 
ary circuits, with overflow and emergency routing, is explained, 
based on Wilkinson's analysis of long-distance traffic. C.C.I.T. 
methods of calculation are also briefly presented. J.M.Silberstein 


6 21.395.345 
5152 A REMOTE LINE CONCENTRATOR FOR A TIME- 
SEPARATION SWITCHING EXPERIMENT. 
D.B.James and J .D.Johannesen. 
Bell Syst. tech. J., Vol. 39, No. 1, 31-57 (Jan., 1960). 

Remote line concentration, time-separation switching and p.c.m. 
transmission are combined in a communication system experiment 
called ESSEX (Experimental Solid State Exchange—see Abstr. 7506 
of 1959). Organization and design details of the remote line concen- 
trator used in the research model are presented and discussed. 


621.395.345 
CONTROLLER FOR A REMOTE LINE CONCENTRATOR 

5153 IN A TIME-SEPARATION SWITCHING EXPIERMENT. 
W.A.Malthaner and J.P.Runyon. 

Bell Syst. tech. J., Vol. 39, 59-86 (Jan., 1960). 

Remote line concentration, time-separation switching and p.c.m. 
transmission are combined in a communication system experiment 
called ESSEX. Organization and design details of the concentrator 
controller used in the research model are presented and discussed. 
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621.395.44 
CM [CARD-MOUNTED] — TRANSLATION 

5154 EQUIPMENT. J.G.Spence 
A.T.E. J., Vol. 15, No. 3, 205-12 Guly, 1959). 

The principles governing the design of channel translation 
equipment are outlined and the factors that led to the re-designing 
of the equipment to take advantage of the possibilities offered by 
transistors and by printed wiring are discussed. The equipment is 
then described in detail with examples of typical units. 


621.395.44 
CM |CARD MOUNTED] CARRIER FREQUENCY 
5155 GENERATION EQUIPMENT. J.L.Siow. 
A.T.E.J., Vol. 15, No. 3, 213-20 (July, 1959). 

Equipment for the supply of carrier, pilot and signalling fre- 
quencies to CM carrier terminal equipment is described. A 12 kc/s 
master oscillator is used to derive all carrier frequencies required 
for the assembly of blocks of audio channels into basic groups and 
supergroups, and for translation to the line frequencies required 
for 12-, 24- and 60-channel systems. A description of the automatic 
changeover facilities is included. 


621.395.44 
MECHANICAL FEATURES OF CM (CARD MOUNTED] 
5156 TRANSMISSION EQUIPMENT. A.Baker and D.Hinchcliffe 
A.T.E. J., Vol. 15, No. 3, 221-8 (July, 1959). 

An account is given of the development of the equipment mount- 
ing practice establisned for CM transmission equipment: The 
arrangement of racks and shelves for mounting and cabling the equip- 
ment is fully described with details of the termination block, which 
incorporates a test tablet. An outline is given of the way in which 
the apparatus is built up into packaged units and, a facility for 
housing 2-wire/4-wire terminations is described. 


621.395.44 : 621.318.1 
MAGNETIC MATERIALS USED ON CM [CARD- 
5157 = MOUNTED] CARRIER EQUIPMENT. 
J.Gledhill and C.F .Campbell. 
A.T.E.J., Vol. 15, No. 3, 229-36 (July, 1959). 

Laminated transformers are considered with respect to size 
reduction. A special nickel—iron alloy compensates for losses other- 
wise incurred. Assembly and mounting in a manner retaining size 
reductions obtained through the application of improved materials 
is then discussed. Attention is finally turned to filter design using 
ferrite cores, reduction in sizes being illustrated. 


621.395.44 
5158 ANALYSIS OF VARIOUS ARRANGEMENTS FOR WIDE- 
BAND TUNING OF HIGH FREQUENCY LINE TRAPS. 
G.V .Mikutskii. 
Avtomat. i Telemekh., Vol. 19, No. 7, 708-16 (1958). In Russian. 
English summary: PB 141096T-7 obtainable from Office of Tech- 
nical Services, U.S.Dept. of Commerce, Washington, D.C., U.S.A. 
Attenuation given by line traps is considered. This is followed 
by an analysis of single-frequency line-traps made up from a single 
resonant circuit. Various types of multi-section wide-band filters 
are then discussed, followed by a comparison of different tuning 
arrangements for high-frequency line-traps. Data are given for 
element design and some recommendations are made for the protec- 
tion of the line traps against flash-over. T.Horrocks 


621.395.44 
5159 E TRANSMISSION OF MULTICHANNEL CARRIER 
TELEPHONE SYSTEMS ON MODERN BALANCED 
CARRIER CABLES. H.Kleiner. 
Nachrichtentechnik, Vol. 9, No. 8, 358-63 (Aug., 1959). In German. 
Attenuation, crosstalk and noise characteristics of these cables 
are considered in conjunction with the noise level and linearity of 
the line amplifiers. Conclusions are reached about the maximum 
spacing of repeaters for a standard 120-circuit system and the 
specification to be met by a new amplifier design. 
V.G.Welsby 


621.395.44 : 621.375.132 
THE NEW UNIVERSAL LINE AMPLIFIER FOR 
5160 BALANCED CARRIER CABLES. E.Bemmann. 
Nachrichtentechnik, Vol. 9, No. 8, 363-8 (Aug., 1959). In German. 
See preceding abstract. Design details are given of a 3-stage 
negative-feedback line amplifier unit for carrier telephone systems. 
Its useful frequency range is 6 ke/s to 560 kc/s. V.G.Welsby 
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621.395.44 
CARRIER TELEPHONE SYSTEM V 60. 

5161 G.Kleinschnitz. 
Nachrichtentechnik, Vol. 9, No. 8, 369-75 (Aug., 1959). In German. 

V 60 is a 60-channel cable carrier system developed in East 
Germany. Separate cables are used for both directions of trans- 
mission, either of the older paper-insulated type or with styroflex 
insulation and 8 or 16 symmetrical pairs. Levels are so planned 
that the maximum interference power at zero-level point does not 
exceed 10000 pW. Four stages of modulation are used in building 
voice channels into an integral group. Pre-groups are formed of 
three voice channels modulated with 12, 16 and 20 kc/s respectively. 
Four pre-groups, each of 12-24 kc/s, are modulated by 84, 96, 108 
and 120 kc/s and formed into a basic 60-108 kc/s group. A super- 
group of 312-552 kc/s is obtained by modulating five basic groups 
with 420, 468, 516, 564 and 612 kc/s. For direct cable transmission 
the super-group is converted into 12-252 kc/s. Block and level dia- 
grams are shown for the terminal stations. The system of carrier 
generation is described. Power feeding and signalling in un-manned 
repeater stations are discussed. Some constructional details are 
given. J.M.Silberstein 


621.395.44 : 621.316.93 
FILTERS FOR PROTECTION OF CARRIER-CIRCUIT EQUIP- 
MENT ON POWER LINES. See Abstr. 4760 


TELEPHONE EQUIPMENT 
COMMUNICATION NETWORKS AND CABLES 


621.395.631 

5162 TRANSISTORIZED MULTIFREQUENCY RINGING 

GENERATOR. J.F.Kostelich and B.W.Howald. 
Trans Amer. Inst. Elect. Engrs 1, Vol. 78, 987-91 (1960) = 
Commun. and Electronics, No. 46 (Jan., 1960). 

The main requirements of the ideal selective telephone party- 
line ringing-generator together with the basis for each requirement 
are outlined. The performance of a transistorized 25 W (full load) 
generator operating from 50 volts d.c. which can be adjusted from 
15 to 66 # c/s is described with the aid of diagrams. J.W.Lee 


621.395 .636.1 
5163 PUSHBUTTON CALLING WITH A TWO-GROUP VOICE- 
FREQUENCY CODE. L.Schenker. 
Bell. Syst. tech. J., Vol. 39, No. 1, 235-55 (Jan., 1960). 

A customer voice-frequency pushbutton signalling scheme 
involving a new two-group signal code, termed “four-by-four", 
is described. It is shown that the use of this code, with judiciously 
chosen frequencies, permits the detection of bona fide signals after 
transmission over any ordinary voice connection and facilitates 
discrimination against false signals resulting from speech. Apparatus 
for generating the tones is described, and the principles of recep- 
tion are discussed. 

621.395.66 
EQUIPMENT FOR DETERMINING AND PROCESSING 
5164 TRAFFIC MEASUREMENTS. A.Tonn and W.Tunzer. 
Nachrichtentech. Z (N.T.Z.),Vol. 12, No. 12, 604-8 (Dec., 1959). 
In German. 

Describes and illustrates an electro-mechanical computer 
introduced by the D.B.P. for helping in planning and dealing with 
statistics and measurements. It provides two basic functions: (1) 
independent graphical recording of any number (up to 50) of electri - 
cally transmitted processes according to frequency, simultaneity 
and duration; (2) control of different kinds of programmes, e.g. (a) 
counting and printing system; (b) observation of operational limits 
and interference phenomena on up to 25 circuits, with coloured 
lamp indicators; etc. The equipment operates with relays and a 
continuous paper chart, and provides both "stroke-writing" and 
"“number-printing’’, and numerous examples are listed of its 
possible uses in service observation for statistical and planning 
purposes, with detailed charts of results in some specific cases. 

W.J.Mitchell 


621 .395.741 
1 CAPABILITIES OF THE TELEPHONE NETWORK FOR 
5165 DATA TRANSMISSION. 
A.A.Alexander, R.M.Gryb and D.W.Nast. 


TELEPHONE EQUIPMENT 


Abstr. 5161-5170 


Bell Syst. tech. J., Vol. 39, No. 3, 431-76 (May, 1960). 

Presents the results of a nationwide data transmission field 
testing programme on the telephone switched message network. 
Error performance using the {.m. digital subset is described and 
basic transmission characteristics such as net loss, bandwidth, 
envelope delay and noise are given. 


621.395.822 


CROSSTALK IN SCREENED STATION 
5166 W.Vogl and A. Ziegler. 
Nachrichtentech. Z. (N.T.Z.), Vol. 12, No. 11, 561-5 (Nov., 1959). 
In German. 

Crosstalk may occur in station wiring because wires are run in 
tight formations. In repeater stations, taking into account the 
difference in level between incoming and outgoing circuits, crosstalk 
attenuation required may be as high as 17 neper. When coaxial 
circuits are used, only galvanic coupling is possible. Coupling resis - 
tances of various screen constructions are shown in relation to 
frequency. Double screening with ferromagnetic layer between 
screens is of advantage at higher frequencies. Single-ended and 
double-ended earthing of coaxial cables is considered. With balanced 
wiring, screen currents are mostly due to mutual inductance between 
screen and conductors. Coupling between adjacent pairs through 
their magnetic field is of great importance; it can be reduced by cros- 
sing the conductors of the pair. Inductive crosstalk is most prominent 
at low frequencies, drops with frequency and rises again around 
100 kc/s. The influence of the length and the distance between 
parallel-running circuits is also discussed. J.M.S8ilberstein 


ELECTROACOUSTIC APPARATUS 


621.395.61 : 621.317.74 
HIGH-INTENSITY SOUND REVERBERATION CHAMBER 
5167 AND LOUDSPEAKER NOISE GENERATOR. 
W.T.Fiala and J.K.Hilliard. 
J. Acoust. Soc. Amer., Vol. 31, No. 3, 269-72 (March, 1959). 
A high-intensity sound test chamber capable of producing 
145 dB and having a working area of 6 x 3 x 1} ft is described. 
The chamber uses the principle of reverberant sound to test elec- 
tronic packages used in aircraft and missiles. Double wall con- 
struction and use of Aquaplas for panel damping provides the 
necessary sound insulation. Complete instrumentation and the 
loudspeaker generator are described. 


621.395.6 
STEREOPHONIC PATTERNS. 
5168 8.B.Bauer and G.W Sioles. 
J. Audio Engng Soc., Vol. 8, No. 2, 126-9 (April, 1969). 

By matrixing the two channels of a stereophonic signal and 
applying the sum (L + R) signal to the horizontal plates and the 
difference (L — R) signal to the vertical plates of an oscilloscope, 

a pattern is traced which portrays the stylus-tip motion in a 45-45° 
record. This is helpful in studying important relationships in 
stereophonic transmission, recording, and reproduction. 


621.395.61 
THE DESIGN AND USE OF A DOUBLE CARDIOID 

5169 STEREOPHONIC MICROPHONE. A.Jamroz. 
J. Audio Engng Soc., Vol. 8, No. 2, 100-4 (April, 1960). 

Describes the design of a stereophonic microphone employing 
a dynamic unit and a ribbon unit to produce a sum and difference 
output. This sum and difference output is matrixed to extract the 
left- and right-channel information. 


621,395.62 

5170 FUNDAMENTAL CONSIDERATIONS IN THE DESIGN 

OF A VOICE-SWITCHED SPEAKERPHONE. A.Busala. 
Bell Syst. tech. J., Vol. 39, No. 2, 265-94 (March, 1960). 

The speakerphone offers the advantage of hands-free telephony 
by replacing the familiar handset with a separate microphone and 
loudspeaker. The convenience of such an arrangement justifies 
extensive efforts to overcome its acoustic and transmission limita- 
tions. Voice switching overcomes some of the limitations but adds 
problems of its own. This study analyses these problems and out- 
lines a method that has proved helpful in the design of a voice- 
switched speakerphone and the evaluation of its performance. 





Abstr. 5171~—5181 


621.395.62 
AN INVESTIGATION INTO SOURCE LOCALIZATION IN 
5171 INTENSITY STEREOPHONY. K.Wendt. 
Frequenz, Vol. 14, No. 1, 11-14 (Jan., 1960). In German. 

General experience has indicated that the best practical two- 
channel stereophonic systems are those which depend on intensity 
differences. Directional impressions are derived from the ampli- 
tude difference of the signals at the two loudspeakers, supplementary 
information in the form of phase differences between the two channel 
signals not being strictly necessary. The genewal theory of inten- 
sity stereo and the work of other authors is discussed. Experiments 
are described in which observers estimated the location of sound 
sources reproducing + octave bands of noise. Measured and calcu- 
lated curves of angular position against level difference are given. 
The results confirm that, unless some electrical or acoustical 
correction is carried out, sound sources covering a wide frequency 
spectrum will not be precisely located. The effect of subjective 
loudness difference at low levels and low frequencies and its rela- 
tion to the intensity difference at the two loudspeakers is considered. 
Phase differences are calculated for a 60° subtended angle of the 
two loudspeaker positions with respect to a centrally placed listener, 
an inter-aural distance of 21 cm being assumed. M.L.Gayford 


621.395.625 
5172 RECORDING STUDIO AND CONTROL ROOM FACILITIES 
OF ADVANCE DESIGN. M.T.Putnam. 
J. Audio Engng Soc., Vol. 8, No. 2, 111-19 (April, 1960). 


621.395.625.3 : 539.16 : 534.85 
AN AUTORADIOGRAPHIC METHOD FOR DETERMINING 


5173 -THE DISTRIBUTION OF IRON ON RECORDING TAPE. 


8.M.Makin and A.E.Nunley. 
Internat. J. appl. Radiation and Isotopes, Vol. 7, No. 2, 123-5 
(Dec., 1959). 

Autoradiography was found to be a suitable method for measuring 
the distribution of iron in the magnetic coating on recording tape 
uniformity was found on a macroscopic and microscopic scale. 
Autoradiographs taken with Fe” and Fe™ revealed irregularities 


over distances of 1 to 3mm and further non-uniformity was found 
on 5u scale. 


621 .395.625.3 : 538 

5174 ANALYSIS OF A PRACTICAL PERPENDICULAR HEAD 

FOR DIGITAL PURPOSES. G.J.Y.Fan. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 4028-4038 (May, 1960). 

The potential field around a perpendicular recording head is 
studied by a Fourier method. As this potential function obtained is 
easy to operate, the wavelength response of the head can be cal- 
culated and is shown to be similar to that of a ring head for a re- 
corded sine wave. The first term of the expansion of the flux through 
the headis sin x/x. This term is nominally not affected by spacing; 
thus, the head has good reliability. Some perpendicular recording 
heads were built and a reasonably good response curve obtained. 
However, the main drawback of such a head, in a standard tape 
system, lies with the recording process, i.e., a wavelength loss on 
tape rather than a limitation of the playback head. Since there is no 
essential difference between sine-wave and digital recording, the 
analysis can easily be extended to a digital system. 


621.395.625.3 : 538 
5175 TRANSFER FUNCTION AND ERROR PROBABILITY OF 
A DIGITAL MAGNETIC TAPE RECORDING SYSTEM. 
J.W.Hung. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 386S-397S (May, 1960). 

In spite of the complexities of the digital magnetic recording 
system, it has been discovered that the output of the system for the 
input of a unit step of current can be approximated by a Gaussian 
probability function A exp|—a(x-d)"], where a is the figure-of-merit 
of the system. This yields an analytic expression for the transfer 
function of the system. Experimental results correlate quite well 
with those based on this approximate transfer function. Using this 
transfer function, the output of the system for any "'Nonreturn to 
Zero" recording method can be predicted. For example, the reduc- 
tion in system output with increasing bit densities is established. 

In addition, when Gaussian noise is introduced into the system, the 
error probability is obtained. The effect of the input rise time to 
the output amplitude is discussed. 


ELECTROACOUSTIC APPARATUS 
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621.395 .625.3 
MANUFACTURE AND USE OF DOUBLE COATED TAPE 
5176 FOR CONTINUOUS CARTRIDGES. L.E.Knees. 
J. Audio Engng Soc., Vol. 8, No. 2, 135-8 (April, 1960). 

Describes the manufacture and use of magnetic tape especially 
designed for continuous loop operation in the fields of pre-recorded 
music, advertising, and educational material. Extremely interesting 
developments in language training are possible through use of 
continuous cartridges. Preparation and properties of the product, 
some of the problems involved in manufacture, and criteria of 
successful use are discussed. 


621.395.625.3 
THE POTENTIALITIES AND LIMITATIONS OF MAG- 
5177 NETIC RECORDING FOR MEASUREMENT PURPOSES. 
H.Vbiz. 
Nachrichtentechnik, Vol. 9, No. 8, 376-9 (Aug., 1959). In German. 
The of magnetic recording, such as repeated play- 
back, independence of time or place, repeated use of the tape, trans- 
ferability and facilities for introducing time delay, are pointed out. 
Measurement accuracy and its limitations as regards dynamic and 
frequency ranges and speed variation are then discussed. A brief 
reference is made to tape capacity as derived from information 
theory (see Abstr. 2481 of 1960). Finally, techniques for increasing 
measurement accuracy are put forward. These include the use of 
frequency modulation, "reciprocal regulation of ¢ynamic range", 
i.e. range expansion and compression, and the use of an accompanying 
pilot signal. H.G.M.Spratt 


621 .395.625.3 
THE DRIVING SYSTEM IN MAGNETIC RECORDERS. 
5178 H.VUiz. 
Nachrichtentechnik, Vol. 9, No. 12, 537-43 (Dec., 1959). In German. 
A close study of the drive at the tape itself. The conventional 
types of drive are reviewed with particular emphasis on the use of a 
wide pressure-roller. Tables of coefficients of friction between the 
tape and various materials, including numerous types of rubber, are 
given and from these an optimum width of roller of about twice the 
tape width is deduced. The evil effects of skew between capstan 
and roller spindles are studied. As a result, a pressure roller of 
serrated cross-section mounted on a form of universal bearing is 
advocated. H.G.M.Spratt 


621.395.625.3 
THE INFLUENCE OF MAGNETIC TAPE ON THE 
5179 FIELD OF A RECORDING HEAD. E-Della Torre. 
R.C.A. Rev., Vol. 21, No. 1, 45-52 (March, 1960). 

The method of images is used to make a first-order correction 
on the field in the absence of tape. Two assumptions are made in 
these calculations. First, it is assumed that the tape coating does 
not affect the magnetization of the head. The validity of this 
assumption is that the tape coating has a constant permeability. 

A measure of the effect of the tape is introduced in the form of two 
parameters. These are plotted for various tape thicknesses in the 
case where the "far" field approximation is valid. 


621.395.625.3 
LONGITUDINAL VIBRATIONS IN MAGNETIC TAPES. 
5180 & Belger and G.Heidorn. 
Rdfunktech. Mitt., Vol. 3, No. 1, 51-5 (Feb., 1959). In German. 
These vibrations cause frequency modulation of the recorded 
signals. Series of tests show that the frequency of the resulting side- 
bands cannot be reconciled with the known static values of the modu- 
lus of elasticity (E) of the tape base material. The dynamic values 
of E must, in fact, be 20-60% higher than the corresponding static 
values, rising with vibration . The tests also show that 
the modulation index is of the order of 0.6% while the breadth of the 


the vibrations one alone appears practicable, namely the inclusion 
of an idler roll between the recording and playback heads. 
H.G.M Spratt 


621.395.625.3 
5181 THE TRANSISTOR AMPLIFIERS FOR THE REPORTER 
81 MAGNETIC RECORDER TYPE R20. A.Tolk. 
Tech. Mitt. BRF, Vol. 3, No. 1-2, 21-5 (Oct., 1959). In German. 
See preceding abstract. The reproducing amplifier is fed from 
a high-impedance pick-up head and incorporates five transistors, all 
except the fourth having the common-emitter configuration. The 
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fourth is a common-collector stage, so improving the feedback loop 
and 1.f. and h.f. response. The recording amplifier is driven from a 
dynamic type of microphone. It also embodies five stages, one of 
which is a common-collector stage. A push—pull transistor oscil- 
lator provides bias current. Complete design details with frequency, 
noise and distortion characteristics are given. H.G.M.Spratt 


621.395.625.3 : 621.398 
HIGH-DENSITY MAGNETIC-TAPE RECORDING OF DIGITAL 
DATA. See Abstr. 4559 


RADIOCOMMUNICATION 


621.396.2 : 621.396.65 
APPLICATION TO RADIO LINKS OF DYNAMIC 
5182 COMPRESSION AND EXPANSION CIRCUITS. P.Chiesa. 
Alta Frequenza, Vol. 28, No. 3-4, 330-38 (June-Aug., 1959). 
In Italian. 
The advantages of compression and expansion in improvement 
of signal—noise ratio are studied and circuits using valves or 
transistors and with Ge diodes as the non-linear elements are given. 
W.G.Stripp 


621.396.2 
MULTIPLE PATHS IN RADIO LINKS WITH PASSIVE 


5183 REPEATERS. F. Fabbri. 


Alta Frequenza, Vol. 28, No. 3-4, 394-409 (June-Aug., 1959). In 
Italian. 


The effects of multipath transmiasion depend on the phase delay 
of the reflected wave and its intensity relative to the direct ray. 
Families of curves of 2nd and 3rd harmonic distortion are given as 
functions of delay, with the relative intensity as parameter. When 
a passive reflector is used to direct the transmission to the receiv- 
ing aerial, multipath echoes can arise by reflection from the ground 
or from buildings, or by diffraction around or over obstacles between 
the transmitting and receiving aerials when these are not normally 
in sight of each other. While the conditions giving rise to these 
effects are not very amenable to calculation, it is claimed that care 
in the choice of site for the reflector, and the use of highly directional 
aerials, permit reliable operation of 60-channel links. 

W.G.Stripp 


621.396.2 

5184 THE REFLECTED RAY IN RADIO LINKS OVER SEA 

OR SMOOTH PLANE EARTH. V.Montevecchi. 
Alta Frequenza, Vol. 28, No. 3-4, 410-24 (June - Aug., 1959). 
In Italian. 

The phase difference 8 between the reflected and direct rays 
depends in part on the angles of incidence and reflection of the in- 
direct ray, and these depend on the effective earth's radius, R, as 
well as on the effective heights of the aerials. To minimize 
and distortion, the phase difference should be kept between -120° and 
+120°. Graphs are given of 6 against R for various arrangements 
and an example is given of the application of the results to the im- 
provement of the performance of the link by suitable choice of aerial 
height. W.G.Stripp 


621.396.2 
5185 WHITE ALICE SYSTEM — DESIGN AND PERFORM - 
ANCE. A.L.Durkee, D.Metcalfe and W.H.Tidd. 
1.R.E. Trans Commun. Syst., Vol. CS-7, No. 4, 272-7 (Dec., 1959). 
The White Alice system is an extensive communications net - 
work covering the whole of Alaska. Radio transmission was chosen 
for the majority of the routes, microwave line-of-sight systems 
being used where several hundred voice channels were required, 
while tropospheric beyond-the-horizon transmission was adopted 
for the majority of the links. The design of the system was based 
on results obtained on links in Newfoundland, and in tests over a 
number of links of the new system. Towards the completion of the 
system , comprehensive transmission tests were carried out over a 
2400 mile circuit from Lisburne to Anchorage for a 30-day period in 
November -December , 1957. The transmission stability and noise 
performance were found to be well within the limits aimed at. 
A.Wilkinson 


RADIOCOMMUNICATION 


Abetr. 5182-5191 


621.396.2 
5186 DIRECTIONAL-RADIO-LINK EQUIPMENT WITH PULSE- 
PHASE MODULATION, [TYPE] RVG 934. L.Janke. 

Nachrichtentechnik, Vol. 10, No. 3, 103-8 (March, 1960). InGerman. 

A general description of equipment operating in the range 
2450-2700 Mc/s with a transmitter power > 2W and providing 22 
telephony channels. The general arrangements are shown in block 
diagrams and technical details are tabulated. Possible applications 
are discussed. A. Wilkinson 


621.396.41 
A SUMMARY OF THE PRESENT POSITION OF 
5187 §TEREOPHONIC BROADCASTING. 
D.E.L.Shorter and G.J.Phillips. 
B.B.C. Engng Monogr., No. 29, 5-24 (April, 1960). 

The various methods by which stereophonic programmes can be 
produced for sound recording or broadcasting are discussed with 
particular reference to stereophonic reproduction under domestic 
conditions. The problem of transmitting stereophonic programmes 
on existing radio-frequency channels, while providing for "compatible 
reception on ordinary broadcast receiver, is considered; the 
principles and potentialities of the main systems so far proposed 
are discussed. Attention is drawn to the difficulties which would 
arise in distributing stereophonic programmes to transmitters by 
line at audio frequency. A brief reference is made to the possible 
application of stereophony to television sound. 


621.396.41 
NONLINEAR DISTORTION DUE TO LINE REFLECTIONS 
5188 IN DIRECTIONAL RADIO MULTIPLEX SYSTEMS. 
W.Mansfeld. 
Nachrichtentechnik, Vol. 10, No. 1, 33-8 (Jan., 1960). In German. 
Discussion of the distortion resulting from reflection at the 
ends of feeders connecting transmitter output stages to the aerial 
systems of multiplex systems shows that the matching of the feeders 
must be the better the longer such feeders are. In the case of shor? 
feeders, reflection distortion is only noticeable in the upper speech 
channels. In the case of feeders consisting of several sections, 
distortion calculations must be made for each section and the 
results added. As an example, calculations are made for a wave- 
guide feeder, of length 40 m, for a 600-channel system operating ona 
wavelength of 7.5 cm. A. Wilkinson 


TRANSMITTERS . RECEIVERS 


621 .396.61 
AUTOMATIC LOGGING OF A.M., F.M., AND T.V. 
5189 TRANSMITTING STATION PARAMETERS. G.Ehrenberg. 
Elect. Engng, Vol. 79, No. 4, 304-8 (April, 1960). 

A description of a system which automatically and continuously 
measures and records parameters associated with a.m., {.m. and 
television transmitters — remote or local. Technical fundamentals 
used for recording these parameters are discussed. 


621.396.619.23 : 621.376.22 
NEW SUPPRESSED-C ARRIER MODULATION CIRCUITS FOR 
RADIO TRANSMITTERS. See Abstr. 5035 


621.396.62 : 621.317.34 
5190 RESULTS OF TESTS OF MULTICHANNEL TELEPHONIC 
RADIO LINKS. A.Cardarelli. 
Alta Frequenza, Vol. 28, No. 3-4 481-97 (June~Aug., 1959). 
In Italian. 

Following classification of the types of measurement, e.g. on 
units and on systems, the principal quantities normally measured 
are listed, with indication as to whether 100% or a sample of the pro- 
duct is tested. A number of histograms show the results of tests on 
typical transmitters and receivers for power output, noise figure, 
noise output etc. These results indicate the high degree of repro- 
ducibility achieved. W.G.Stripp 


621.396.62 : 621.317.34 
. TEST AND MAINTENANCE MEASUREMENTS ON THE 
5191 MILAN-ROME-PALERMO TELEVISION LINK. 
E.Castelli. 
Alta Frequenza, Vol. 28, No. 3-4, 498-512 (June-Aug., 1959). 
In Italian. 
Oscillograms of test signals transmitted from Milan to Rome, 





" 


Abstr. 5192-5199 


Palermo and Rome are shown. Square waves are used to test low- 
frequency and high-frequency transmission over this 3270km link. 
Photographs of monoscope patterns before and after transmission, 
and oscillograms showing the variation of the slope of the trans- 
mission characteristic are also presented. The methods of measure- 
ment of frequency response, impedance matching, and linearity of 
lnebenaah denedidathintee dencateed, with block diagrams. 
W.G.Stripp 


621 .396.62 
$192 AUTOMATIC EMERGENCY CIRCUITS FOR BEAM 
EMISSION. E.Rempt. 
Nachtrichtentechnik, Vol. 9, No. 9, 411-14 (Sept., 1959). In German. 
A survey is given of the most important means of automatic 
emergency switching. Examples show which possibility offers the 
greatest security. It appears that fading should not be neglected and 
that replacement of a complete section offers the greatest advantages. 
One circuit arrangement of a complete section with five parallel 
u.h.f. channels and a mutual emergency channel is given. 
E.Maanders 


621.396.62 : 621.374.42 
5193 THE INFLUENCE OF HIGHER ORDER COMPONENTS 
OF THE MIXER CURRENT ON THE CHOICE OF THE 
INTERMEDIATE FREQUENCY. V.M.Dneprovskii. 
Radiotekhnika, Vol. 15, No. 4, 63-72 (April, 1960). In Russian. 
Frequencies generated in a mixer are analysed with a view 
to finding out which modulation terms can fall into the passband 
of the i.f. amplifier. Conditions are derived which have to be 
satisfied if no higher order spurious terms are to be in the above 
passband. Limits are established for the intermediate frequency 
when the signal frequency is higher than that of the local oscillator, 
and vice versa. A superheterodyne receiver with a simultaneous 
tuning of the r.f. stage and of the local oscillator is considered, as 
well as a receiver with a wide-band untuned r.f{. stage. Multiple 
frequency-conversion is necessary when a high rejection is re- 
quired of both the image and higher order frequencies, and also 
in spectrum analysers and panoramic receivers. 
J.M.Silberstein 


621.396.62 :621.372.553 
PHASE EQUALIZATION IN THE REPEATERS OF THE MILAN- 
PALERMO TELEVISION LINK. See Abstr. 4939 


621.396.62 : 621.317.729 
AN INTERFERENCE-DETECTING AND AERIAL TESTING SET 
FOR THE FREQUENCY RANGE 30 TO 230 Mc/s. See Abstr .4833 


621.396.62 : 621.317.34 
PANORAMIC SYSTEMS OF MEASUREMENTS ON EQUIPMENT 
FOR WIDE-BAND RADIO LINKS. See Abstr. 4801 


621.396.62 : 621.317.34 
MEASUREMENT OF NOISE ON RADIO LINKS WITH FREQUENCY 
MODULATION. See Abstr. 4800 


621.396 .621.2 
5194 THE EFFECT OF THE FEEDER PARAMETERS ON 
THE NOISE COEFFICIENT AND SENSITIVITY OF A 

RECEIVING SYSTEM. L.M.Mashbits. 
Radiotekhnika, Vol. 15, No. 1, 38-47 (Jan., 1960). In Russian. 

The subject is important for the design of national metre-band 
radio links with their inevitably long feeders. A feeder noise 
coefficient N is defined by means of an equivalent quadripole: 


1 
N=1+— (e281 - 4), 
ta 


where 8 = loss per unit length of feeder, 1 = feeder length, ta = 

= relative noise temperature of input signal source. Expressions 

are obtained for the receiver noise coefficient and sensitivity in 

terms of N, and the aerial relative noise temperature is defined. 
D.E.Brown 


621.396 .621.2 
MODIFICATIONS OF THE DIRECTIVITY DUE TO THE 

5195 LIMITING OF SIGNALS. B.Picinbono. 

C.R. Acad. Sci. (Paris), Vol. 250, No. 12, 2179-81 (March 21, 1960). 
In French. 

In a correlation receiving system. in which two received signals 
are limited before mixing and integration, this process changes the 
directivity of the system from that of the same installation without 
limitation. This change is expressed in terms of the signal-to-noise 
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levels in each received channel. The change is greatest for a 
negligible noise level and very small in systems in which noise pre- 
dominates. A graph shows the results of the application of the theory 
to a specific system for correlation with and without limiting. 
W.T.Blackband 


AERIALS 


621.396 .67 
THE DIFFERENT STATEMENTS OF KIRCHHOFF'S 
5196 PRINCIPLE AND THEIR APPLICATION TO ELECTRO- 
MAGNETIC WAVE DIFFRACTION PATTERNS. I. G.F.Koch. 
Arch. elekt. Ubertragung, Vol. 14, No. 2, 77-98 (Feb., 1960). 
In German. 

Gives a comprehensive treatment of the subject. Section I gives 
references to both the exact and approximation methods suitable for 
calculating the radiation patterns from directional aerials. 

Section I discusses the approximations based on the scalar and 
vector forms of Kirchhoff's principle (the mathematical statement of 
Huygens’ principle). Section Il applies these methods in conjunction 
with the Kirchhoff boundary values to the diffraction patterns from 
plane apertures and plane mirrors, and the results yielded by the 
various methods are compared. D.E.Brown 


621.396 .67 
THE DIFFERENT STATEMENTS OF KIRCHHOFF'S 

5197 PRINCIPLE AND THEIR APPLICATION TO ELECTRO- 
MAGNETIC WAVE DIFFRACTION PATTERNS. I. G.F.Koch. 
Arch. elekt. Ubertragung, Vol. 14, No. 3, 132-52 (March, 1960). 

In German. 

See preceding abstract. Section IV discusses experiments to 
show which of the methods of Section Hl gives the best results 
(depending on the type of polarization, aperture dimensions in terms 
of wavelength, angle of incidence, etc.). Section V quotes conse- 
quences of the two previous parts as regards calculations using the 
Kirchhoff boundary values. Section VI discusses diffraction in the 
case of oblique incidence. D.E.Brown 


621.396.67 : 621.397.621 
IMPEDANCE MATCHING OF JUNCTIONS BETWEEN AERIAL 
AND FEEDER AND FEEDER AND RECEIVER FOR TELEVISION. 
See Abstr. 4522 


621.396.67 
THE HEIGHT-GAIN FUNCTION OF BAND IV RECEIVING 
5198 AERIALS USING HORIZONTAL POLARIZATION. 
P. Thiessen. 
Rdfunktech. Mitt., Vol. 3, No. 4, 196-202 (Aug., 1959). In German. 
A simple relation between the type of terrain and height-gain 
function is established on the basis of statistical measurements 
made over flat, hilly, and mountainous terrain. The height of the 
receiving aerial was varied between 3 m and 10m during the measure- 
ments. A graph relating the index m of the height-gain function and 
the mean-square height variation of the terrain is given. This graph 
can be used for conversion of measurements made at a height of 3m 
to obtain new field-strength at the standard height of 10m; the con- 
version is possible for all normalized angles of incidence < 0.3. For 
angles > 0.3 the height-gain function should be taken as constant. The 
height-gain function over flat terrain reaches 80% and over hilly 
ground 45% of the theoretical value; over the rough and mountainous 
terrain the field strength tends to be constant with height. 
Z.F.Voyner 


621.396.673 
THE ELECTRIC FIELD AT THE GROUND PLANE NEAR 
5199 4 TOP-LOADED MONOPOLE ANTENNA WITH SPECIAL 
REGARD TO ELECTRICALLY SMALL L- AND T-ANTENNAS. 
H.L.Knudsen and T.Larsen. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 2, 139-51 (March-April, 1960). 
Deals with the calculation of the electric field strength at the 
ground plane near electrically small top-loaded aerials having a 
known current distribution, with special reference to L- and 
T-aerials. The formulae and numerical values obtained for this 
component may be used in calculating the contribution to the ground 
losses around an aerial of the above-mentioned type due to the 
vertical component of the earth current. An exact expression in- 
volving an integral was obtained for the electric field strength at the 
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ground plane due to the current in a linear aerial having an arbitrary 
inclination. If the length and height is small compared to the wave- 
length, and if the current distribution can be expressed by a finite 
number of terms of a power series, it is theoretically possible to 
obtain a closed expression for the field at the ground plane. How- 
ever, only in special cases does this expression become sufficiently 
simple to be of practical value for numerical calculations. Working 
formulae were obtained and numerical calculations carried out for the 
near zone field of an electrically small vertical or horizontal aerial 
with a linear current distribution. Based on these results, a calcu- 
lation was made of the electric field strength at the ground plane 

near electrically small L- and T-aerials. The relative contribution 
to this component due to top loading was calculated. 


621.396.677.43 
IMPROVED ANTENNAS OF THE RHOMBIC CLASS. 
5200 £.A.Laport and A.C. Veldhuis. 
R.C.A. Rev., Vol. 21, No. 1, 117-23 (March, 1960). 

Aerials are described that provide greater sidelobe suppression 
than conventional rhombic types, yet retain all the desirable featurer 
of the latter. Measured radiation patterns from a scale model, and 
from a full-scale double-rhomboid design are given. Simultaneous 
transatlantic transmissions with this aerial and with a conventional 
rhombic at 10 Mc/s are compared. 


621.396.677.832 

5201 IMPEDANCE OF A CORNER-REFLECTOR ANTENNA 

AS A FUNCTION OF THE DIAMETER AND LENGTH OF 
THE DRIVEN ELEMENT. A.C.Wilscn. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 2, 135-7 (March-April, 1960). 

Impedance measurements have been made for a monopole in a 

corner reflector over an image plane as a function of the monopole 
length, diameter, and position within the corner-reflector structure. 
The results are presented as a family of curves which should be 
useful in the design of the driven element for a corner-reflector 
aerial of the size described, and for other corner-reflector aerials 
with similar parameters. 


621.396 .677.833.2 
PARABOLOIDAL REFLECTOR AERIAL WITH A 
5202 HELICAL FEED. H.E.Green. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 2, 71-83 
(Feb., 1960). 

Discusses methods for producing a nominally circularly polar- 
ized radiation field of narrow beamwidth from a paraboloidal reflec- 
tor operated in the u.h.f. spectrum. The helical beam aerial is 
shown to be suitable as a primary feed source in applications where 
wide band operation with reasonable approximation to circular 
polarization is desired. Factors involved in the design of such a 
system are discussed together with a graphical procedure for the 
estimation of the secondary polar diagram. The performance of a 
prototype design is discussed and the method shown to be capable of 
giving solutions of adequate engineering accuracy. 


621.396.677 .833.2 
THEORETICAL AND EXPERIMENTAL STUDY OF 

5203 =WIDE-BAND PARABOLOID ANTENNA WITH CENTRAL- 
REFLECTOR FEED. P.Foldes and 8.G.Komlos. 

R.C.A. Rev., Vol. 21, No. 1, 94-116 (March, 1960). 

The theory and measurements of a circularly symmetrical 
high-gain paraboloidal aerial with a central reflector are summar- 
ized. The results of the experiments prove that the method of 
of geometrical optics is sufficiently accurate for the pattern calcula- 
tions. To obtain a reasonably accurate prediction of impedance 
behaviour, however, the wave-theory method should be employed. 
Thus, it is possible to calculate the shape required to produce the 
given radiation pattern, while the elements needed to assure an 
impedance match are determined experimentally. 
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621.391.8 : 551.5 
MEASURED ELECTRICAL PROPERTIES OF SNOW AND 
5204 GLACIAL ICE. A.D.Watt and E.L.Maxwell. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 357-63 (July-Aug., 1960). 
The electrical properties of snow and glacial ice near 0°C have 
been observed over the frequency range from 20 c/s to 200 kc/s. In 
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general, the conductivity of snow and glacial ice is found to be much 
higher than that for pure ice. This is particularly so at frequencies 
below 2 kc/s. The magnitude of the complex conductivity for glacial 
ice appears to increase with temperature at frequencies below 200 c/s 
and to decrease with temperature above this frequency. 


621.391.8 : 551.5 
SOME E.L.F. [EXTREMELY LOW FREQUENCY] 
5205 PHENOMENA. E.T.Pierce. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 383-6 (July-Aug., 1960). 
Properties of the electric and magnetic fields in natural ex- 
tremely low frequency phenomena are briefly discussed. The e.1.f. 
fluctuations in the electric field are then treated from two aspects; 
the electromagnetic changes associated with atmospherics and the 
electrostatic variations in atmospheric electricity. A final section 
attempts to integrate the general subject of e.1.f. effects of natural 
origin. 


621.391.8 : 538.56 
MODE THEORY AND THE PROPAGATION OF E.L.F. 
5206 (EXTREMELY LOW FREQUENCY] RADIO WAVES. 
J.R.Wait. 

J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 387-404 (July-Aug., 1960). 
The mode theory of propagation of electromagnetic waves at 
extremely low frequencies (1.0 to 3000 c/s) is treated. Starting with 

the representation of the field as a sum of modes, approximate 
formulae are presented for the attenuation and phase constants. 
Certain alternate representations of the individual modes are 
mentioned. These are used as a basis for describing the physical 
behaviour of the field at large distances from the source, particularly 
near the antipode of the source. At the shorter distances, where the 
range is comparable to the wavelength, the spherical-earth mode 
series is best transformed to a series involving cylindrical wave 
functions. This latter form is used to evaluate the near field behav - 
iour of the various field components. The effect of the earth's 
magnetic field is also evaluated using a quasi-longitudinal approxi - 
mation. In general it is indicated that if the gyrofrequency is less 
than the effective value of the collision frequency, the presence of 
the earth's magnetic field may be neglected for e.l.f. When this 
condition is not met the attenuation may be increased somewhat. 
The influence of an inhomogeneous ionosphere is also briefly con- 
sidered and, finally, the propagation of e.1.f. pulses is treated. It is 
suggested that certain observed characteristics of e.1.{. waveforms 
may be attributed to the inclination of the current channel in the 
lightning discharge. 


621.391.8 : 538.56 
POSSIBLE APPLICATION OF THE SYSTEM LOSS 
5207. CONCEPT AT E.L.F. [EXTREMELY LOW FREQUENCY]. 
K.A.Norton. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 413-14 (July-Aug., 1960). 
See also Abstr. 6765 of 1959. The system loss L, is defined 
as the dimensionless ratio p;/Pa expressed in decibels, where P; is 
the radiofrequency power input to the terminals of the transmitting 
aerial and p, is the resultant r.f. signal power available at the 
terminals of the receiving aerial. A simple T network is described 
which represents the complete system and it is shown how Le can 
be minimized by simultaneous matching of complex input and out- 
put impedances. The possible applications of the system loss 
concept to extremely low frequencies is described and a method for 
allowing for the effect of external noise level is outlined. 


621.391.812.3 : 538.56 

DAYTIME ATTENUATION RATES IN THE VERY LOW 
5208 FREQUENCY BAND USING ATMOSPHERICS. 
W.L.Taylor. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 349-55 (July-Aug., 1960). 

Daytime attenuation characteristics have been computed by 

comparing the amplitude spectra of atmospheric waveforms recorded 
at four widely separated stations. The results of these attenuation 
measurements are presented for the band of frequencies from 3 to 
30 kc/s and involving distances of 1000 to 10000 km. It was found 
from these data that attenuation wes about 7 to 9 dB per 1000 km at 
6 kc/s and decreases to about 1 to 3 dB per 1000 km at frequencies 
greater than 10 kc/s. The difference in attenuation rate of west-to- 
east propagation relative to east-to-west propagation was about 3 dB 
per 1000 km less for frequencies lower than 8 kc/s and about 1 dB 
per 1000 km less from frequencies higher than 10 kc/s. 
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621.391.812.32 : 537.56 
ANOMALIES IN THE ABSORPTION OF RADIO WAVES 
5208 BY ATMOSPHERIC GASES. 
A.W.Straiton and C.W. Tolbert. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 898-903 (May, 1960). 
Summarizes recent measurements of the attenuation of radio 
waves by atmospheric gases and compares the measured losses with 
those predicted by Van Vleck. Reasonably good agreement has been 
noted betweenthe predicted and measured losses for oxygen, but the 
measured loss for water vapour is considerably in excess of that 
predicted. Various factors which may influence this discrepancy 
are discussed. 


621.391 .812.44 
5210 VARI ATION OF THE UTILIZABLE DAY-TIME 
FREQUENCIES IN SHORT-WAVE LONG-DISTANCE 
COMMUNICATION AS AN EFFECT OF SOLAR PARTICLE 
RADIATION. G.Lange-Hesse. 
Arch. elekt. Ubertragung, Vol. 14, No. 3, 115-20 (March, 1960). In 
German. 

Observations at the Lindau/Harz ionosphere station (¢ = 52°N) 
and the Wingst geomagnetic observatory (¢ = 54°N) during the 
period from July 1, 1950, to Dec., 1958, are analysed in order to 
find the statistical relation between the degree of geomagnetic 
activity, as a measure of the intensity of the incident solar-particle 
radiation, and the relative deviations of the factor M3000 and of the 
M.U.F. 3000 from their median values. M 3000 is the conversion 
factor from vertical- to oblique-incidence critical frequency for 
3000km distance and M.U.F. 3000 is the maximal usable frequency 
for the same distance. The period of the observations includes years 
near the last sunspot minimum (1953/4) and near the last maximum 
(1957); observations during the International Geophysical Year are 
also included. The statistical relations obtained show a distinct 
dependence of M3000 and M.U.F. 3000 on the sunspot cycle and on 
the seasons. The practical significance of these results is discussed 
in detail with regard to the prediction of disturbances in short-wave 
propagation conditions. A.Wilkinson 


621.391.812.61 
PROPAGATION OF THE FREQUENCY BANDS 460-470, 
5211 §85-685, 6660-6700 Mc/s IN THE BAY OF NAPLES. 
A.Bruno. 
Alta Frequenza, Vol. 28, No. 3-4, 425-40 (June-Aug., 1959). 
In Italian. 
The results of a long programme of field-strength measurements 


height at the lower frequencies. 


621.391.812.623 : 538.56 
PROPAGATION AT OBLIQUE INCIDENCE OVER 


5212, CYLINDRICAL OBSTACLES. M.P.Bachynski. 

J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 311-15 (July- Aug., 1960). 

Investigations of propagation of short electromagnetic waves at 
oblique incidence over smooth, perfectly conducting cylindrical 
obstacles are described. It is shown that the effect of oblique 
incidence can be considered as a change in the effective radius of 
curvature of the diffracting obstacle. The power in the shadow 
region of a cylindrical obstacle decreases with angle of obliqueness 
for horizontally polarized waves and can decrease, remain constant, 
or increase with angle of obliqueness for vertically polarized waves 
depending on the geometry of the propagation link. In all cases, 
vertical polarization gives a stronger field in the shadow region than 
horizontal polarization. In addition, it is shown that the diffracted 
field behind an obstruction of uniform radius of curvature is the 
same as that behind an obstacle of uniformly varying radius of 
curvature, provided the effective radius is the same. 


621 .391.812.62 
MEASURED STATISTICAL CHARACTERISTICS AND 
5213 NARROW-BAND TELETYPE MESSAGE ERRORSON A 
SINGLE-SIDEBAND 600-MILE-LONG ULTRAHIGH- FREQUENCY 
TROPOSPHERIC RADIO LINK. E.F.Florman and R.W.Plush. 
— Nat. Bur. Stand., Vol. 64D, No. 2, 125-33 (March-April, 
1 . 
Measurements of a 417 Mc/s unmodulated radio carrier over a 
600-mile tropospheric path indicated that variations of received 
carrier envelope amplitude with time over 30-min periods roughly 
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approximated a Rayleigh distribution in the majority of the tests. 
Cumulative time distributions of the carrier fade durations were 
obtained over a range of carrier envelope power levels and were 
found to resemble corresponding distributions for narrow band 
thermal noise. The fade rate of the carrier envelope, at the median 
power level, was less than 0.2 c/s; this comparatively low fade rate 
is thought to be due mainly to the narrow (1°) aerial beam widths 
that were used and the consequent low order of multipath propagation 
of the radio waves. The half-hour median power levels of the 
received carrier varied over a range of approximately + 8dB. The 
effective low-pass bandwidth of the carrier envelope spectrum was 
found to vary from 0.06 to 0.17 c/s. The measured median trans- 
mission loss was approximately 183 dB which is within 3.5dB of the 
calculated value for the summer afternoon hours covered by the tests. 
With aerials spaced (normal to the path) at each end by 150 wave- 
lengths it was found that parallel-path,divergent-path, or convergent- 
path types of transmission gave cross-correlation coefficients of 

the carrier envelopes which ranged from 0.08 to 0.20. For the same 
aerial spacing but using crossed -path type of transmission, the cross- 
correlation coefficient was 0.57. Diversity measurements of single- 
path crossed polarization type of transmission indicated that the 
cross-correlation coefficient of the carrier envelopes was very close 
to unity. Nondiversity narrow-band f.s.k. error measurements 
indicated that an 18-dB single-to-noise power ratio over an effective 
bandwidth of 290 c/s (at the limiter-—discriminator input) for a 
fading signal resulted in 0.8% binary errors and 4.0% teletype 
character errors. Extrapolation of these results indicates that a 
single-to-noise ratio of 27 dB is required to reduce the teletype 
character error rate to 0.1% in the same effective bandwidth. 


621 .391.812.63 
THE RECEIVED-AMPLITUDE DISTRIBUTION PRODUCED 
5214 BY RADIO SOURCES OF RANDOM OCCURENCE AND 
PHASE. W.C.Bain. 
Proc. Instn Elect. Engrs, Monogr. 389 E, publ. July, 1960, 5 pp. 
To be republished in Part C. 

A theoretical calculation is given of the amplitude probability 
distribution to be expected on an ionospheric v.h.f. forward-scatter 
circuit due to reflections from meteor trails alone. The analysis is 
based on the addition of a large number of signals with a frequency 
of occurence inversely proportional to the square of their amplitude, 
and will therefore apply to other problems in which this relation 
holds. The calculated distribution is compared with a small number 
of practical results, and a method is outlined for deriving the relative 
proportion of meteoric and turbulent-scattering components in the 
signal. 

621.396.812.63 
SPACE-TO-GROUND TRANSMISSIONS BEYOND THE 

5215 LINE-OF-SIGHT DISTANCE. J.Galejs. 

1.R.E. Trans Space Electronics and Telemetry, Vol. SET-5, No. 4, 
179-85 (Dec., 1959). 

Radiowave transmission from above the maximum-intensity 
fonospheric layer to ground surface locations beyond the direct line- 
of-sight distance is examined. Transmission involving penetration 
of the F-layer, and subsequent ground-to-F-layer reflections, is 
found to be more reliable than transmission depending upon ducting 
either along the F-layer or between the E- and F-layers. At a fre- 
quency approximately three times the maximum plasma frequency 
(measured with respect to the transmitter location) transmission 
must take place in a direction along which the maximum plasma fre- 
quency increases. The transmission path is reciprocal. At a fre- 
quency approximately 20% higher than the plasma irequency, trans- 
mission may take place along a constant or even slightly decreasing 
plasma frequency contour, but the transmission is severely attenu- 
ated. 


621.391.812.63 : 551.5 
THE JOINT USE OF THE ORDINARY AND EXTRA- 
5216 ORDINARY VIRTUAL HEIGHT CURVES IN DETER- 
MINING IONOSPHERIC LAYER PROFILES. L.R.O.Storey. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 2, 111-24 (March-April, 1960). 
An extension of Budden's matrix method for determining iono- 
spheric layer profiles is described. When analysing vertical inci- 
dence ionograms by the matrix method, it is usual to interpret the 
virtual height curve for the ordinary mode only. Errors then arise 
from the presence in the lower ionosphere of low-density ionization 
for which the plasma frequency is less than the lowest frequency 
observed. In the proposed extension of the method, such errors are 
reduced by making use of the extraordinary virtual height curve as 
well as of the ordinary. 
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621.391.812.63 
T2RRESTRIAL PROPAGATION OF VERY-LOW- 
5217 FREQUENCY RADIO WAVES. A THEORETICAL 
INVESTIGATION. J.R.Wait. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 2, 153-204 (March-April, 1960). 
A self-contained treatment of the waveguide mode theory of the 
propagation ofv.l1.f. waves is presented. The model of a flat earth 
with a sharply bounded and homogeneous ionosphere is treated for 
both vertical and horizontal dipole excitation. The properties of the 
modes are discussed in considerable detail. The influence of earth 
curvature is also considered by reformulating the problem using 
spherical wave functions of complex order. The modes in such a 
curved guide are investigated and despite the initial complexity of 
the general solution, many interesting and limiting cases may be 
treated in simple fashion to yield useful and convenient formulae 
for calculation. Other factors considered are the influence of the 
earth's magnetic field, antipodal effects, resonator type oscillations, 
and the influence of stratification at the lower edge of the ionosphere. 


621.391.812.63 : 538.56 
RELATION OF TURBULENCE THEORY TO IONO- 

5218 SPHERIC SCATTER PROPAGATION EXPERIMENTS. 
A.D.Wheelon. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 301-9 (July-Aug., 1960). 

Attempts to relate turbulence theories to radio measurements 
on v.h.f. ionospheric forward scatter circuits. To this end, the 
single scattering description of the electromagnetic response of 
electron density irregularities and the corresponding transmission 
expression are evaluated. Statistical distributions of signal levels 
are found to agree with a scattering model. The several theories 
for turbulent mixing of the electron density are then summarized. 
A turbulence mixing model is compared favourably with experimental 
data on absolute signal levels and their diurnal and seasonal varia- 
tions. Scattering heights in the ionosphere responsible for the 
signals are also consistent with these theories. Frequency and 
distance dependence scaling laws are compared briefly with the 
data. The scatter signal behaviour during sudden ionospheric 
disturbances is also explained. No attempt is made to compare 
meteoric and turbulence scatter contributions to the measured 
quantities in this paper. 32 references. 


621.391.812.63 : 621.396.9€9 : 523.16 
CHARACTERISTICS OF 488 MEGACYCLES PER 
5219 SECOND RADIO SIGNALS REFLECTED FROM THE 

MOON. B.C.Blevis and J.H.Chapman. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 331-4 (July-Aug., 1960). 

Radio signals at 488 Mc/s, received after reflection from the 
moon, have been studied using a continuous wave bistatic radar 
system located near Ottawa, Canada. These experiments were 
carried out during 1957 and consisted of monitoring the signals 
received on two orthogonal dipoles mounted at the focus of a 28 ft 
parabolic tracking aerial. The total mean received signal yielded 
an effective radar cross-section of the moon at this frequency of 
0.05 of the projected area. The libration fading as observed in the 
two orthogonal receiver channels was in synchronism, with a cross- 
correlation coefficient of 0.89. It was established that the signal is 
not depolarized significantly on reflection at the surface of the moon 
or in passing through the ionosphere. Rotation of the plane of 
polarization of the radio wave in the double passage through the 
ionosphere was observed to change by nearly 1 over a six-hour 
period during quiet ionospheric conditions. 


621.391.812.463 : 538.50 
THE USE OF POLARIZATION FADING OF SATELLITE 
5220 SIGNALS TO STUDY THE ELECTRON CONTENT AND 
IRREGULARITIES IN THE IONOSPHERE. 
C.G.Little and R.S.Lawrence. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 335-46 (July-Aug., 1960). 

A procedure is described for using the Faraday-rotation fading 
of a satellite radio signal to measure the ionospheric electron 
content per unit column up to the height of the satellite. At frequencies 
as low as 20 Mc/s the rotation of the plane of polarization cannot be 
assumed to be proportional to SNB cos @di along the line of sight. 
The simplifying assumptions implied by this expression are avoided, 
and full account is taken of ionospheric refraction, using the 
collision-free form of the Appleton—Hartree equation. Results based 
on observations of 1958 52 are presented. The subsatellite electron 
contents have been derived throughout the satellite passes for heights 
both above and below the F-peak; the latter compare well with values 
derived from simultaneous ionograms. The method also permits the 
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study of large-scale irregularities in electron content. Such irregu- 
larities, having lateral dimensions of a few hundred km and fractional 
deviations in subsatellite electron content of about 0.02, have been 
detected. The present observations suggest that satellite polari- 
zation studies offer important advantages over other met‘iods of 
investigating these irregularities. 


621.391.812.63 : 538.56 
NOTE ON A TEST OF THE EQUIVALENCE THEOREM 
5221 FOR SPORADIC E PROPAGATION. 
J.W.Wright and T.N.Gautier. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 4, 347-8 (July~Aug., 
Analysis of two days (123 cases) of sporadic E observed 
simultaneously at oblique and vertical incidence verifies that the 
classical sec @ relationship between top frequencies is roughly 
appropriate for sporadic E 


1960). 


621.391.8614 

PROPAGATION CONDITIONS FOR RADIO- TELEPHONE 

5222 LINKS IN MOUNTAINOUS COUNTRY. E.R.Poleschinski. 
Brown Boveri Rev., Vol. 46, No. 10, 564-72 (Oct., 1959). 

Describes a number of radio-telephone links connected to the 
public telephone network in Austria, for which it was not possible to 
provide line-of-sight transmission between the terminal stations. 
For two of these links, nearby mountain slopes were employed as 
reflecting or deflecting surfaces, for another a range of mountains 
acted as a diffraction edge. Investigation of the links with the aid of 
topographical sections, surveying the transmission route, and theo- 
retical considerations are described, and the results achieved are 
presented. 


621.391.6814 
PROPAGATION INVESTIGATIONS ON DIRECTIONAL 
5223 RADIO LINKS WITHIN AND BEYOND THE RANGE OF 
VISIBILITY, AT 1.1T01.3Gc/s. U.Kthn. 
Tech. Mitt. BRF, Vol. 3, No. 1-2, 32-41 (Oct., 1959). In German. 

A report of observations on three links within and two links be- 
yond the range of visibility, all in Eastern Germany, the observations 
extending over periods ranging from 5 to 34 months. Typical daily 
variations of the received field strengths, and the mean daily varia- 
tions of the received field strengths, and the mean daily variations 
for July and August, 1958, for the two longer links, are shown in dia- 
grams. Other diagrams show, for the three shorter links, the num- 
ber of hours per month during 1956, 1957 and 1958 when (a) sudden 
increases of fieldstrength > 5dB and (b) sudden fades > 15dB occur - 
red. On the two longer links, frequent fieldstrength increases were 
noticed, especially during the night hours, when the fieldstrengths 
sometimes exceeded the daytime values by > 40dB. Diversity 
measurements with two aerials with a vertical spacing of 40A, with 
little atmospheric turbulence and scatter propagation, showed some 
correlation of the two signals, indicating that for optimum diversity 
gain a greater aerial spacing should be used. The results of the 
investigations are compared with those of other workers, 31 refer- 
ences being given. A. Wilkinson 


621.391.82 
MAXIMUM OF INTERFERENCE SUPPRESSION IN THE 
5224 SYSTEMS WITH DISCREET SIGNALS. N.L.Teplov. 
Radiotekhnika, Vol. 15, No. 4, 27-35 (April, 1960). In Russian. 
‘Maximum of interference suppression in a communication system 
with orthogonal discreet signals is determined at coherent and 
non-coherent reception. Correlation of the instantaneous values of 
interference is taken into account. Characteristics of an ideal 
receiver giving best suppression of interference are formulated. 
A.Woroncow 


621.391.822 : 538.56 
ASUREMENTS OF THE SPECTRUM OF RADW NOISE 
5225 Foe 50 TO 100 CYCLES PER SECOND. 
M.Balser and C.A.Wagner. 
J. Res. Nat. Bur. Stand., Vol. 64 D, No. 4, 415-18 (July-Aug., 1960). 
Experimental spectra of radio noise in the band of about 50 to 
100 c/s were obtained by means of digital processing. Due to the 
long integration times which were used, the statistical uncertainty in 
the estimates of power was reduced to about #% (0.13 4B), it was 
hoped in this way to observe maximums in the spectrum due to 
excitation of higher resonant modes of the earth—ionosphere cavity 
(for the accuracy of these data, such peaks should be observed if the 
Q of the cavity were 10 or greater at these frequencies). No 
statistically significant evidence of these cavity effects was found. 
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621.391.822 : 681.142 
AUTOMATIC DISPLAY OF NOISE SUPPRESSION FACTOR. 
See Abstr .4582 


621.391 .823 
RADIO FREQUENCY INTERFERENCE CONSIDERATIONS 
5226 IN THE TD-2 RADIO RELAY SYSTEM. H.E.Curtis. 
Bell ae tech. J., Vol. 39, No. 2, 369-87 (March, 1960). 

‘are developed between the ratio of a desired rf. 
pri. to an interfering co-channel r.f. carrier and the telephone 
channel interference that results therefrom. Objectives are set down 
in terms of permissible noise in a telephone channel for each indivi- 
dual r.f. interference pn a hypothetical long system. Finally, systems 
applications of these interference considerations are discussed. 

621.391.823 
RADIO INTERFERENCE. IV. THE CONTROL OF 
5227. RADIO INTERFERENCE. C.W.Sowton. 
Post. Off. elect. Engrs J., Vol. 52, Pt 1, 43-6 (April, 1959). 
For Pt V see Abstr. 4896 of 1959. 
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621.396 .033.1 
52 MODERN RADIO AIDS IN COMMERCIAL AIRCRAFT. 
28 R.Kauvzor. 

Nachrichtentechnik, Vol. 9, No. 9, 415-18 (Sept., 1959). In German. 

The problems of navigation and transmission of information are 
briefly reviewed with particular reference to increased speeds and 
flying altitudes of commercial aircraft and to traffic density. The 
operational requirements of equipments used in air-traffic control 
and the internationally agreed specification are considered. 
The discussion is limited to equipment used and manufactured in 
East Germany for medium-range aircraft. The use and limitations 
of precision-approach radar is treated in some detail. 2Z.F.Voyner 


621.396.933.2 
THE WAVE ANALYZER: A DEVICE FOR SIMUL- 
5229 TANEOUS DF OF SEVERAL INCIDENT WAVE TRAINS. 
K.Baur. 
Frequenz, Vol. 14, No. 2, 41-6 (Feb., 1960). In German. 

After a brief historical survey of d.f. and the methods of over- 
coming the difficulty of there being several paths for the wave 
between transmitter and receiving site, a proposal is described for 
analyzing the interference pattern with the aid of fixed aerials. The 
equations are written for the aerial voltages when 1, 2 and 3 waves 
are present and the equations then transformed so as to be suitable 
for feeding to computer equipment, which is illustrated schematically. 


621.396.946 : 525 
ASTRONOMICAL OBSERVATION WITH THE AID OF 
5230 ARTIFICIAL SATELLITES. F.Hoyle. 
Proc. Roy. Soc. A., Vol. 253, 492-3 (Dec. 29, 1959). 

Space Research Discussion, London, 1958 (See Abstr. 3780 of 
1960). A review of present restrictions to conventional groundbased 
astronomical observations. These are: (1) the atmospheric window 
is transparent only within the range 3000 - 8000 A (except for the 
second “radio-windcw"); (2) the optical image at the telescope, or 
camera, is unsteady due to atmospheric turbulence; (3) there is 
much unwanted light in the "background" illumination due to nocturnal 
luminescence of the upper atmosphere. Observations with moderate- 
sized instruments carried by artificial satellites will overcome these 


serious disadvantages, and so open up exciting new possibilities 
D.R. Barber 


621.396.946 : 525 
RADIO ASTRONOMICAL MEASUREMENTS FROM 

5231 EARTH SATELLITES. A.C.B. Lovell. 

Proc. Roy. Soc. A., Vol. 253, 494-500 (Dec. 29, 1959). 

Space Research Discussion, London, 1958 (See Abstr. 3780 of 
1960). Radio observations from satellites will overcome the “ifficul - 
ties experienced on Earth arising from scintillations over a wide 
range of frequencies. Measurements of extraterrestrial radiation 
at frequencies below 30 Mc/s will give valuable information about 
the spectrum of radio sources and the nature of galactic radio 
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emission. The non-thermal emissions from Jupiter, low-frequency 
emission from the sun, and the flux of micrometeorites can also be 
investigated. R.D. Davies 


621.396.96 : 621.372.632 
MICROWAVE MIXER FOR AIRBORNE RADAR. See Abstr. 4949 


621.396.2946 : 525 
RADIO COMMUNICATION WITH A LUNAR PROBE. 
5232 W.T Blackband. 
Proc. Roy. Soc. A, Vol. 253, 511-15 (Dec. 29, 1959). 

Space Research Discussion, London, 1958 (see Abstr. 3780 of 
1960). Communication has to be made in the presence of background 
extrasolar radiation, and of receiver noise. The signal-to-noise 
ratio is calculated for typical probes to the moon and Mars. 

R.D.Davies 


621.396.964 : 523.3 
SPACE RESEARCH IN RELATION TO THE MOON AND 
5233 THE NEARER PLANETS. T.Gold. 
Proc. Roy. Soc. A, Vol. 253, 487-91 (Dec. 29, 1959). 

Space Research Discussion, London, 1958 (See Abstr. 3780 of 
1960). A discussion of the techniques of space research, in the light 
of some major problems related to the solar system which still 
await solution. Space experiments involving landing on, or close 
approach to, the major planets will prove of immense value, and 
may well yield quite unexpected results — comparable with the 
recent discovery of the Van Allen radiation zone. D.R.Barber 


621.396.96 : 621.389 
SAFETY PRECAUTIONS RELATING TO INTENSE 
5234 RADIO-FREQUENCY RADIATION. 
London: Her Majesty's Stationary Office (1960) 8 pp. 

This booklet sets out the precautions that should be taken to 
protect members of the public and others against the possible 
harmful effects of intense radio-frequency radiation at frequencies 
between 30 and 3000 Mc/s. The upper permissible limit for conti- 
nous daily exposure is quoted as being 0.01 W/cm’, averaged, in 
the case of pulse-modulation systems, over complete trains of 
pulses. 


621.396.962.33 
PORTABLE RADAR TRACES BATTLEFIELD 
5235 DEPLOYMENT. J.Scott, D.Randise and R.P.Lukacovic. 
Electronics, Vol. 33, No. 12, 67-70 (March 18, 1960). 
The radar operates at X-band and transmits 0.2 usec pulses in 
a 6° beam. In the receiver, a boxcar detector stretches the 
Doppler -modulated video pulses and an audio amplifier supplies 
signals to headphones. The detector is gated by a 0.2 usec range gate 
operated by a handwheel. Range searching may also be performed 
by means of a strobe. Maximum range is 1 mile for a walking man 
and 4 miles for a large vehicle. The minimum range is 50 metres. 
W.G.Stripp 


621.396.9609 : 621.391.812.63 
CHARACTERISTICS OF 488 MEGACYCLES PER SECOND 
RADIO SIGNALS REFLECTED FROM THE MOON. See Abstr. 5219 


621.396.97 
THE TECHNICAL WING OF THE V.A.R.A. STUDIO. 
5236 P.A.L Huydats. 
Electrotechniek, Vol. 38, No. 5, 145-54 (March 3, 1960). In Dutch. 
This wing has been installed by the Netherlands Radio Union. 
The operation of the main control room is considered and a very 
detailed block diagram of it is shown. A further block diagram shows 
the connections between control room, announcer, spectator and 
narrator studios and recording rooms preparatory for a broadcast. 
A brief account is given of amplifier equipment and cable distribution 
in the building. G.N.J.Beck 


621.396.97 
THE GREENLAND RADIO STATIONS. 
5237 .Sondergaard. 
Ingenigren B, Vol. 68, No. 24, 701-6 (Dec. 15, 1959). In Danish. 

The new radio network installed in 1958 is confined to a 1600 km 
stretch along the west coast of the island where the population 
density is highest. The number of receivers expected to be installed 
is 5000. A ' radio house’ has been built at Godthab, the capital, and 
contains broadc and rec studios and control rooms. The 
main 25 kW m.w. (570 kc/s) transmitter is sited on a small rocky 
islet 25 km further south. 600 km to the north and 300 km to the 
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south of Godthab 5 kW relay stations have been installed. A detailed 
description is given of the layout of the radio house and of the 
transmitters. G.N.J.Beck 


621.396.97 
A STUDY OF NOISE REDUCTION BY MEANS OF PRE- 
5238 EMPHASIS AND DE-EMPHASIS IN RADIO PROGRAMME 
TRANSMISSIONS. W.von Guttenberg and H.Hochrath. 
Nachrichtentech. Z. (N.T.Z.), Vol. 12, No. 9, 467-74 (Sept., 1959). 
In German. 

It is difficult not to exceed the C.C.1.T.T. limits for noise in 
programme transmission circuits of carrier systems, when the 
circuits are long enough. Pre-emphasis and the use of companders 
are two known methods of reducing noise. Pre-emphasis raises the 
level of higher frequencies, and when de-emphasis is applied at the 
far end, higher frequencies and the part of noise spectrum which is 
particularly harmful are reduced. Three suggested specifications 
for pre-emphasis are compared. A discussion of spectrum distri - 
bution curves leads to the conclusion that only spectral distribution 
of the parts of the programme which are of highest power, is of 
consequence. The form factor of these parts is 1.75 and, above 
250 c/s, power per octave is constant. Spectrum distribution 
functions are written out. Various pre-emphasis functions are 
discussed, and the most suitable curve is shown, for the case of 
white noise. Pre-emphasis for frequency modulation is considered, 
assuming purely triangular distribution of noise. 

J.M.Silberstein 
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621.397.23 
MORE RECENT METHODS OF TELEVISION NETWORK 
5239 PLANNING AND THE RESULTS OBTAINED. 
H.Eden, H.W. Fastert and K.H. Kaltbeitzer. 
E.B.U. Rev. A, No. 60, 54-9 (April, 1960). 

A method for designing idealized television networks is proposed 
in which the absolute measure of minimum spacing of transmitters 
is replaced by a relative measure. The determination of suitable 
network parameters is discussed and the degree of coverage and 
the channel requirements for a particular area are considered with 
particular reference to theoretical optimum networks for 16,20 and 
24 channels for the Federal Republic of Germany. The design of 
frequency plans for areas with transmitter networks of non-uniform 
structure is also discussed. The methods outlined are very 
adaptable and enable optimum channel distributions for actual net - 
works with special requirements to be quickly determined. 

A. Wilkinson 


621.397.23 
THE MATHEMATICAL THEORY UNDERLYING THE 
5240 PLANNING OF TRANSMITTER NETWORKS. 
H.W. Fastert. 
E.B.U. Rev. A, No. 60, 60-9 (April, 1960). 

The problem of determining the best possible location of the 
transmitters of a television system is related partly to the theory 
of numbers and partly to the geometry of linear grid patterns. The 
relevant elements of these two theories are outlined and then applied 
to the determination of channel distributions and optimum trans- 
mitter networks, minimum absolute spacing and maximum relative 
spacing being considered in relation to interference effects. 

A. Wilkinson 


621.397 .23 
TRANSMITTER NETWORKS WITH NON-LINEAR 
5241 CHANNEL ARRANGEMENTS. F.Maarleveld. 
E.B.U. Rev. A, No. 60 70-2 (April, 1960). 
Published work on transmitter networks for television in 
Bands IV and V is mostly based on linear channel distribution. It 
appears possible however, that in some cases other distributions 
might yield more favourable results. This applies in particular to 
values of C (the number of channels) whose square-roots are 
integers. In such cases both the elementary and the common-channel 
triangle can be equilateral, a condition which is only possible in 
exceptional cases for linear channel distributions. A matrix method 
of treatment is described and applied to determine the characteristics 
of favourable channel distributions for C = 25, 19 and 16. The 
results indicate that when a television network is to be designed for 
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practical use, it appears desirable to consider nonlinear channel 
distributions and compare them with the corresponding linear 
distributions. A. Wilkinson 


621.397.23 
TRANSMISSION OF COLOUR TELEVISION SIGNALS. 
5242 J. Davidse. 
Tijdschr. Ned. Radiogenoot., Vol. 24, No. 5, 255-72 (1959). 
Discussed the transmission of colour television signals 
according to the N.T.S.C. system. The choice of the chrominance 
signals, their bandwidths and of the subcarrie, frequency is dis- 
cussed. The consequences of the method of gamma correction and 
of deviations from the constant luminance principle are considered. 
The significance of the statistics of the chrominance signals is 
pointed out. 


621.397.23 : 621.372.552 
TRANSVERSAL EQUALIZER FOR TELEVISION CIRCUITS. 
See Abstr. 4938 


621.397.331 
NOISE LIMITATIONS TO RESOLVING POWER IN 
5243 ELECTRONIC IMAGING. 
J.W.Coltman and A.E.Anderson. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 858-65 (May, 1960). 

A theoretical derivation, verified by experiment, shows that the 
maximum visible line number of a displayed bar pattern is directly 
proportional to the signal-to-white-noise ratio. The constant of 
proportionality and the effect of finite screen boundaries were 
experimentally determined. It is found both theoretically and experi- 
mentally that the masking effect of white noise depends only on the 
noise power per unit bandwidth, and is independent of the upper 
frequency limit of the noise spectrum, provided that this exceeds 
the frequency limit set by the eye. These results can be used 
together with the aperture response of any imaging system to 
predict in quantitative terms the resolution limit as a function of the 
signal and noise levels. As an example, the theorems postulated 
are used together with the measured amplitude response function of 
the 5820-image orthicon to obtain a universal resolution versus 
signal-to-noise ratio curve for beam-noise-limited tubes uf the 


image orthicon type. The predicted performance is in good agree- 
ment with experimental results. A similar set of curves for quentum- 
noise-limited image tubes is also given. The effects of object con- 
trast variation, signal integration in time, and the presence of 
spurious background are presented. 


621.397.331.222 
SIMULTANEOUS SIGNAL SEPARATION IN THE 
5244 TRICOLOR VIDICON. H.Borkan. 
R.C.A. Rev., Vol. 21, No. 1, 3-16 (March, 1960). 

The operation of the tricolour Vidicon, a single camera tube 
for colour television, presents a novel circuit problem. The target 
structure contains considerable capacitance which couples the three 
output electrodes. Extraction of separate colour signals in the 
presence of this cross-coupling impedance must be performed 
while maintaining a satisfactory signal-to-noise ratio. A general 
analysis of the problem is presented and several practical solutions 
are suggested. The system described involves low input impedance, 
feedback preamplifiers, and mixed-highs circuitry. 


621.397.331.24 
TRANSMISSION OF SLOW TELEVISION IMAGES ON 
5245 TELEPHONE OR RADIO LINKS. 
A.Cazalas and B.Picot. 
C.R. Acad. Sci. (Paris), Vol. 250, No. 19, 3840-1 (May 9, 1960). 
In French. 
To transmit a high definition picture of 1 cm*, consisting of 
200 000 raster elements over a bandwidth of 1000 c/s, a scanduration 
of 100 sec is required, and an analyser without storage properties 
would yield a signal current of 5 x 10°"A when using a cell with a 
sensitivity of 100 A/lm. It is proposed to employ the Isoscope, a 
slow electron-scan camera-tube developed by R.Barthelemy. Best 
reproduction is achieved by means of a light-sensitive screen treated 
with potassium chloride, which turns violet purple under electron 
bombardment. To erase the image, a mica sheet, backing the screen, 
is heated by means of an incorporated transparent conductor grid. 
As an alternative display device a standard converter tube could 
also be used. A. Landman 
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621.397.332.11 
DEFLECTION TECHNIQUES FOR 110° PICTURE 
TUBES. B.Eastwood. 
J. Televis. Soc., Vol. 9, No. 5, 185-96 (Jan.-March, 1960). 

The first part discusses the features of 110° tubes which in- 
fluence design of deflection components. The second part deals with 
the main features of 110° deflection components and circuits at 
present in use. 


621.397.332.112 
RINGING IN HORIZONTAL-DEFLECTION AND HIGH- 

5247 VOLTAGE TELEVISION CIRCUITS. T.Murakami. 
R.C.A. Rev., Vol. 21, No. 1, 17-44 (March, 1960). 

An analytical study of the horizontal-deflection system for 
television shows that the transient ringing during the trace period 
of the deflection cycle can be eliminated by proper choice of circuit 
constants. Details of the solution are given so that the method of 
analysis and solution can be applied to other deflection systems. 
Experimental results that are given and the application of the theory 
to the design of horizontal-deflection systems verify the analysis 
presented. Information for the design of a specific deflection system 
with minimum ringing is presented in simplified form. 


621.397.334 
STUDIO EQUIPMENT FOR COLOUR TELEVISION. 

5248 A.G.van Doorn. 
Tijschr. Ned. Radiogenoot., Vol. 24, No. 5, 237-53 (1959). 

Gives a broad survey of the equipment constructed in the 
Philips Research Laboratories for the generation of colour-televsion 
signals and the testing of the different pick-up systems. It describes 
three colour cameras, one using image orthicons as pick-up tubes, 
while in the other two experimental vidicons are used. Further the 
principle of the flying-spot scanner is described, as well as the 
colour-film camera. The special problems encountered in designing 
simultaneous pick-up systems with respect to colour-image 
registration, signal uniformity and gamma correction are discussed 
in more detail. 


621.397 .335 
A NEW APPROACH TO SYNC. AND A.G.C. CIRCUITRY. 
5249 H.R.Wilshire and J.van der Goot. 
roa Instn Radio Engrs Australia, Vol. 21, No. 4, 211-24 (April, 
1960). 

It is shown that the requirements of sync. and a.g.c. circuits 
are similar and can be satisfied by twin pentode valves having two 
control grids with sharp cut-off characteristics. A circuit using 
the twin pentode 6BU8 to provide a noise gated sync. clipper and 
keyed a.g.c. amplifier is described. Noise-gate and a.g.c. level 
controls are included in the circuit. Design considerations in con- 
nection with the valve characteristics and maximum ratings are 
also discussed. 


621.397.335 
5250 EFFECTS OF LINE-FREQUENCY VARIATIONS ON 
FLY-WHEEL SYNCHRONIZING CIRCUITS IN TELE- 

VISION. H.Grosskopf and H.Springer. 
Radio Mentor, Vol. 26, No. 4, 269-71 (April, 1960). In German. 

Frequency-and phase-modulation of the line frequency are 
analysed in terms of their disturbance value. Tests on a number of 
commercial receivers, for shifts in line position, are discussed and 
plotted. Recommendations for station monitoring and receiver 
design requirements are briefly outlined. 4 references. A.Reiss 


621.397.6 
TECHNIQUES OF DELAY EQUALISATION. 
5251 4.N. Thiele. 

Proc. Instn Radio Engrs Australia, Vol. 21, No. 4, 225-41 (April, 
1960). 
A survey is made of the sources of delay distortion in networks 
with special reference to television systems. Firstly, networks in 
general are considered. Curves and formulae for the frequency 
delay and transient responses of low-pass networks are presented. 
A general method is given for deriving and describing all-pass net- 
works in terms of equivalent low-pass networks. Null traps are 
treated similarly. Various methods of realising all-pass networks 
are shown and the different of specifying them are compared. 
The A.B.C.B. (Australia Broadcasting Control Board) standard 
monitor response is described, together with a low-pass filter of 
identical delay response. The nature of the delay errors in a 
vestigial sideband transmission is described and illustrated by 
typical response curves. The method of compensating these r-f. 
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delay errors by equalization in video circuits is given, together with 
simple rules for understanding the adjustment of delay equalizers 
("phase boxes"). Finally, a suggestion is made for equalizing the delay 
errors of a vestigial sideband transmitter directly in its r.f. circuits. 


621.397.6 
TELEVISION TRANSMISSION OF FEEBLY ILLUMI- 
5252 NATED OBJECTS BY THE USE OF LONG STORAGE 
TIMES. F.Pilz and W.Habermann. 
Rdfunktech. Mitt., Vol. 3, No. 3, 132-44 (June, 1959). In German. 
The practical limit to storage time is set by conductivity of the 
target plate in the case of the image orthicon, vidicon and orthicon 
and by ionization effects with the image iconoscope. The last-named 
tube is, however, the most promising particularly if a photo-scan 
technique, such as is commonly employed in televising film, is used. 
Analysis shows that the signal—noise ratio is dependent upon the 
number of photo-elements per picture element and is raised by the 
use of secondary-emission multiplication. For reception a display- 
storage type of tube is advocated. H.G.M.Spratt 


621.397.6 : 621.397.132 
A TEST SIGNAL GENERATOR FOR COLOUR 

5253 TELEVISION. J.Wobst. 
Tech. Mitt. BRF, Vol. 3, No. 1-2, 26-31 (Oct. 1, 1959). In German. 

A detailed technical description of a colour-bar generator is 
given, illustrated by numerous waveform diagrams, by reproduction 
of the colour triangle with the I and Q families of curves and by 
several colour photographs of colour-bar paterns. A discussion on 
optimal choice of chrominance subcarrier is included, also notes on 
setting-up procedure and on the design and application of a separate 
twocolour step-function generator. The generation of the colour 
sinc. signal is singled out for separate consideration. A useful bib- 
liography is included. A.Landman 


621.397.611 : 621.373.5 


TWO-OSCILLATOR SCAN ST. 

5254. M.Joseph. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1022-8 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

While conventional television scan waveforms are generated by 
frequency division from a 2 x line freq. master oscillator, the author 
investigates the feasibility and stability requirements for raster 
generation by two separate oscillators. This is of particular interest 
for isotropic systems, and for instruments for electronic image pro- 
cessing. Symmetrical triangle-scan waveforms are assumed. Alge- 
braic and graphic methods are employed to illustrate effects of scan 
speed variation. Practicable stability limits are derived in terms 
of perceptible interference (drift) between adjacent lines, successive 
lines in a field and permissible deterioration of interlace, and are 
valid for sinusoidal, triangular and sawtooth waves. Results indicate 
that crystal oscillators are capable of generating a satisfactory 
raster. A. 


621.397.62 : 621.383 
AUTOMATIC AMBIENT LIGHT MATCHING OF CON- 
5255 TRAST AND BRIGHTNESS IN TELEVISION SETS. 
R.Suhrmann. 

Elektron. Rdsch., Vol. 13, No. 12, 441-4 (Dec., 1959). In German. 
Several circuits using photo-resistors are given, for propor- 
tional control of the video signal amplitude, either alone or combined 

with automatic brightness control. At low values of ambient light, 
contrast control alone suffices; a circuit is therefore given in which 
brightness control takes place only for ambient light above a thres- 
hold value. W.G.Stripp 


621.397 .62 
REFINEMENTS FOR TV VIDEO CIRCUITS. 

5256 P.H.Heins. 
ee Instn Radio Engrs Australia, Vol. 21, No. 4, 197-210 (April, 

In a television receiver, a comparison of the information 
actually seen on the face of the picture tube with the information 
ideally obtainable from the demodulated signal at the video detector 
reveals degradation varying in type and degree. Consideration is 
given to the influence on picture quality of circuit techniques, valve 
and picture tube characteristics, and the conditions under which the 
picture is viewed. Arising from these considerations, modern 
methods employed in the elimination or limitation of the factors of 
degradation are reviewed and evaluated. 
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621.397.62 
COLOUR TELEVISION RECEIVERS. 
5257 H.Breimer. 
Tijschr. Ned. Radiogenoot.. Vol. 24, No. 5, 273-83 (1959). 
Reviews the functions and circuits in a colour television 
receiver and gives an example of a complete design. 


621.397 .62 
DESIGN NOTES ON A TRANSISTORIZED V.H.F. 
5258 =T.V. TUNER. P.V.Simpson and V.Mukai. 
Semiconductor Prod., Vol. 3, No. 3, 35-42 (March, 1960). 

The tuner employs three m.a.d.t. transistors in the convention- 
al r.f. amplifier, mixer, oscillator arrangement. Data is given to 
show that noise and gain performance of this tuner is comparable 
to that of a vacuum tube tuner employing a pentode r.f. tube. The 
fact is also noted that present transistors, when implemented into 
the tuner package, are capable of noise performance approaching 
that of the cascode tube. 


621.397 .621 
DESIGNING TV TUNERS WITH MESA TRANSISTORS. 
5259 F.Cooke. 
Electronics, Vol. 33, No. 15, 64-9 (April 8, 1960). 

After a brief general discussion of desirable performance 
characteristics in a modern v.h.f. tuner the r.f. characteristics of 
mesa transistors are described, with emphasis on input and output 
impedances for the two configurations (common-emitter and common- 
base), with the opposite terminal being short-circuited, which eases 
accurate measurement at high frequencies. Test arrangements and 
suitable short connection jigs for use on a v.h.f. impedance bridge 
are described. Formulae for the calculation of max. frea. of 
oscillation, power gain and noise factor are given and discussed. A 
thorough design analysis follows, dealing with d.c. operation, calcula- 
tion of required loaded Q-values of coils for required bandwidth, 
neutralizing capacitances, and stability factors, followed by determina- 
tion of optimal oscillator operation. Four possible frequency- 
charger connections are also discussed. A detailed circuit diagram 
of a complete tuner is shown, with full performance data. 

A. Landman 


621.397.621 
A TV SOUND SECTION USING THE LOCKED 

5260 OSCILLATOR QUADRATURE GRID DETECTOR. 
R.A. Darnell. 
Proc. Instn Radio Engrs Australia, Vol. 20, No. 11, 680-7 (Nov., 1959). 

The gated beam tube type 6BN6 is unsatisfactory because of the 
wider deviation of Australian sound signals, and the alternative use 
of the 6DT6 pentode is recommended: this tube is distinguished by 
a closely spaced suppressor grid which provides a sharp cut-off 
characteristic. Curves of I, versus Ug, and Ug, and I and U wave- 
forms for carrier frequency and deviation limits are reproduced, 
also the circuit diagram of the complete sound section of a typical 
receiver. Suppression of amplitude modulation is dealt with in 
detail, including a consideration of optimal operation conditions 
and Q-values of the quadrature coil. Full performance data are 
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tabulated, and a theoretical analysis of the detector operation is 

appended, including the derivation of phase response and difference 
between control and suppressor girds for the static and the dynamic 
alignment methods. A. Landman 


621.397 .64 
TV SIGNAL AMPLIFIERS USING DRIFT TRANSISTORS. 

5261 1.G.McInnes. 

Proc. Instn Radio Engrs Australia, Vol. 21, No. 4, 265-70 (April, 
1960). 

A four stage i.f. strip, video amplifier and intercarrier sound 
unit using drift transistors is described. The i.f. conforms to 
Australian Broadcasting Control Board recommendations. A single- 
stage video amplifier is capable of 80 volts peak to peak output, 
sufficient to drive a conventional picture tube. A 5.5 Mc/s inter- 
carrier i.f., ratio detector, and audio amplifier using transistors 
completes the sound channel. 


§21.397.7 
THE MINIMUM SPACING OF TELEVISION TRANS- 
5262 MITTERS LIABLE TO INTERFERE. 
H.Eden and K.H.Kaltbeitzer. 
E.B.U. Rev. A, No. 58. 14-18 (Dec., 1959). Alsoin: Rdfunktech. Mitt., 
Vol. 3, No. 6, 271-6 (1959). In German. 

Describes a method of calculating the minimum geographical 
separation to be allowed between two colour-television stations in 
order to provide adequate signal strength with an acceptable signal 
interference ratio. The spacing is considered as being made up of 
two components, the useful range and the interfering range. The 
useful range depends upon such factors as radiated power, aerial 
height and field-strength distribution. The interfering range is 
determined by the probability of oscillator interference and of inter- 
ference arising in the same channei, the second channel or adjacent 
channels. Equations are derived for determining the mimimum 
spacings and the application of these equations to typical examples 
is given. H.G.M Spratt 


621 .397.7 
METHODS OF PLANNING OPTIMUM TELEVISION 
5263 TRANSMITTER NETWORKS FOR BANDS IV AND V. 
H.Eden, H.W.Fastert and K.H.Kaltbeitzer. 
E.B.U. Rev. A, No. 59, 6-21 (Feb., 1960). 

(See preceding abstract). The simplest form of network (geo- 
graphical distribution of television stations) to confirm with minimum 
spacing requirements is a triangular lattice. With the aid of geo- 
metrical techniques and the theory of numbers, simple lattices of 
this type can be evolved, and the arrangement of the stations, de- 
pending upon their carrier-frequency relationship, fixed. With a 
simple network of equilateral triangles, however, one minimum 
spacing condition only is fulfilled: the others are more than covered. 
To permit three conditions to be fulfilled exactly more complex 
techniques are required involving ellipse and circle methods. These 
methods are explained and their applications described. 

H.G.M Spratt 
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621-52 
SAMPLED-DATA FEEDBACK SYSTEMS WITH TWO 
5264 NON-SYNCHRONOUS SAMPLERS. 
Fan’ Chun-Vui | Fan ch'ung-Wu}. 
Avtomat. i Telemekh., Vol. 19, No. 10, 917-30 (1958). In Russian. 
Two cascaded sampled systems with non-synchronous samplers 
are analysed and their transfer functions derived. If one sampling 
rate is a multiple of the other it is found that the continuous parts 
of the system can be interchanged without affecting the overall 
transfer function. The effect of non-synchronous sampling on the 
system stability is then analysed and it is shown by means of an 
example that synchronous sampling does not give the maximum 
stability margin. Two methods of calculating the transient response 
of such systems are given. [English summary: PB 141096T-11, 
obtainable from Office of Technical Services, U.S. Dept. of 
Commerce, Washington, D.C., U.S.A.] 6 .Dentskevich 


621-52 
A COMPARATIVE ANALYSIS OF SOME GRAPHICAL 

5265 METHODS OF COMPUTING TRANSIENT PROCESSES. 
A.M.S8uchilin. 

Elektrichestvo, 1959, No. 11, 32-6 (Nov.). In Russian. 

Points out that all the approximate methods of solving differen- 
tial equations can be applied in principle to computing transient pro- 
cesses. Since a higher order equation can be reduced to a system 
of first order equations and the equations describing an automatic 
control system are reducible to a first order equation, it follows 
that the errors involved in the different methods of solution should be 
discussed in reference to a first order equation: Tx +x = f (t). 

The methods compared (with the aid of numerical tables) are Euler's, 
a modified Euler's, the Runge— Fox, Basharin and Bashkirov. 
D.E.Brown 
021-52 
AN OPTIMIZATION THEORY FOR FEEDBACK CONTROL 

5266 SYSTEM DESIGN. C.W.Merrian., III. 

Information and Control, Vol. 3, No. 1, 32-59 (March, 1900). 
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The theory developed is applicable to multi-input, multi-output 
dynamic systems which can be described by a set of either linear 
or nonlinear ordinary differential equations. The allowable non- 
linear form of these differential equations is typical of the equations 
of three-dimensional motion associated with aircraft and space - 
craft under large perturbation manoeuvres where nonlinear stability 
derivatives and inertial cross-coupling cannot be neglected. The 
theory is also applicable to dynamic systems that experience a 
saturation of the contro] signals which is characteristic of the hard 
limits associated with aircraft control surfaces. The theory is 
applicable to error criteria in which response errors are weighted 
in either nonquadratic or quadratic forms over either finite or in- 
finite time intervals. This theory specifies the optimum configu - 
ration of the controller components in terms of measured signals 
associated with the dynamic system being controlled, and in terms 
of input signals which can be either nondeterministic or determin- 
istic. In particular, the optimum control law is specified as a set 
of adjustable parameters which are the solutions of a corresponding 
set of ordinary nonlinear first order differential equations. A 
simple illustrative example is included. 


621-52 
TAYLOR—CAUCHY TRANSFORMS FOR ANALY‘s3 OF 
5267 « CLASS OF NONLINEAR SYSTEMS. 
Y.H.Ku, AA. Wolf and J.H.Dietz. 
Proc. Inst. Radio Engrs, Vol. 48, No. 5, 912-22 (May, 1960). 
Presents a new transform calculus for analysing a certain class 
of nonlinear systems. The method, which can be justified rigorously 
by the partition theory, essentially transforms a nonlinear differen- 
tial equation having certain conditions imposed on its linear, non- 
linear, and driving terms into an algebraic equation. The latter is 
easily solved recursively owing to its symmetry and convolution 
properties. The transform pair is based on a combination of the 
Cauchy integral theorem and Taylor's series in complex form. To 
illustrate the method a number of examples are solved and a table of 
transforms is included. Because the results of this transform tech- 
nique are the same as those given by the partition method under cer - 
tain circumstances, the two are compared, It is then seen that the 
solution can be obtained uniquely and exactly. The Taylor —Cauchy 
transform method can be compared with the Laurent—Cauchy trans- 


form method (see following abstract), for the solution of linear sys- 
tems described by differential-difference and sum equations. 


621-52 : 621.372.6 
RECURRENCE RELATIONS IN THE SOLUTION OF A CERTAIN 
CLASS OF NONLINEAR SYSTEMS. See Abstr. 4162 


621-52 
LAURENT—CAUCHY TRANSFORMS FOR ANALYSIS OF 

5268 LINEAR SYSTEMS DESCRIBED BY DIFFERENTIAL- 
DIFFERENCE AND SUM EQUATIONS. Y.H.Ku and AA.Wolf. 

Proc. Inst. Radio Engrs, Vol. 48, No. 5, 923-31 (May, 1960). 

See also preceding abstract. It is shown that the Laurent — 
Cauchy transform can be derived from the Taylor —Cauchy irans- 
form by a simple mapping. Whereas a complex A plane is used in 
the Taylor—Cauchy transform, a complex p plane is used in the 
Laurent —Cauchy transform where the two complex variables are 
rejntes by A = 1/p. In the Taylor—Cauchy transform method, 
W'*)(\), the k-th derivative of W(A), converges inside a circle. How- 
ever, in the Laurent—Cauchy transform method, H(p) converges out - 
side of a circle of radius R. Thus, W'“)(,) is expressible by a 
Taylor series and H(p) is expressible by a Laurent series. In either 
case, the relation between the coefficients of the power series and 
the function of a complex variable is given by Cauchy's integral. In 
conjunction with the Laplace transform, the Laurent —Cauchy trans- 
form can be used to analyse discrete-continuous systems such as 
digital servomechanisms, retarded feedback control systems, certain 
analogue -digital computer systems, and pulsed-data systems. If n 
is replaced by nT, where T is a sampling time, and hy is taken to 
mean h(nT), the Laurent —Cauchy transform reduces to the Z-trans- 
form. A table of Laurent—Cauchy transforms, several theorems, 
and three examples are given. 

621-52 
A METHOD FOR THE NUMERICAL CALCULATION OF 
ORIGINAL FUNCTIONS OF GIVEN RATIONAL TRANS- 
FER FUNCTIONS. R. 


Hoffmann. 
Regelungstechnik, Vol. 7, No. 8, 269-71 (Aug., 1959). In German. 
The transfer function is a ratio of polynomials in s, the Laplace 
operator. Original function is synonymous with time function as 
defined in Doetch's work. The transfer function is expressed in the 
form of a series from which the numerical method is developed. 
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The method avoids the laborious calculation needed to find the roots 
of the denominator in the conventional way. The theoretical presen- 
tation is rather concise, but a numerical example is given. 
K.C.Garner 
621.52 
ON THE OPTIMUM CONFIGURATION FOR CONTROL 
5270 SYSTEMS WITH DEAD-TIME. H.Schliessmann. 
Regelungstechnik, Vol. 7, No. 8, 272-80 (Aug., 1959). In German. 
The transient error due to a step disturbance of the output of a 
closed-loop system containing dead-time is given for various combi- 
nations of proportional, derivative, and integral control. The settling 
time is considered to be the significant parameter, and it is shown that 
the P + I system yields the optimum setting for the deviation to decay 
below given limits. Reduction in this time is considered impossible 
by the use of derivative or 2nd order integral action. For slow 
periodic, or ireegular fluctuations the best system appearsto be a 
2nd order P + I system. The analysis and discussion is compre- 
hensive and well illustrated with graphical data. K.C.Garner 


621-52 : 681.142 
EXECUTIVE-CONTROLLED ADAPTIVE SYSTEMS. 

5271 R.Staffin. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 523-30 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

The control engineer is frequently confronted with the problem 
of designing control systems for processes where little significant 
information is known about the process, where the properties of the 
process vary over an extraordinarily large range and where the 
characteristics of the input signals change markedly with time. An 
approach to the design of feedback control systems which will enable 
the designer to cope with such situations is presented. The device 
used is a computer referred to as the compensator, the structure of 
which is described in detail. T.Horrocks 


621-52 : 621.317.39 

5272 AUTOMATIC CONTROL OF SMALL GAS RATES OF 

FLOW BY ELECTRICAL METHODS. I. 
V.Mercea, I.Ursu, C.Miron and G.Szalma. 
Rev. de Physique (Bucarest), Vol. 4, No. 3, 301-7 (1959). 

The change of level in a flowmeter was converted into the 
variation of an electrical quantity. The automatic control device 
consisted of a transducer, a controller, and a follower. The capaci- 
tance of the transducer varied with the level of the liquid in the flow- 
meter and affected an Hartley-type oscillator. The rectified voltage 
was used to operate an electromagnetic valve. With town gas at 
a rate of flow of 1.22 1/min the variation of the controlled flow was 
+7% for a pressure variation of +50% within the range from about 
25 to 55 mm Hg. R.Schnurmann 


621-52 : 621.317.39 
5273 AUTOMATIC CONTROL OF SMALL GAS RATES OF 
FLOW BY ELECTRICAL METHODS. 1. 
V.Mercea, 1.Ursu and C.Miron. 
Rev. de Physique (Bucarest), Vol. 4, No. 3, 309-16 (1959). 

For Pt I, see Abstr. 6884 of 1959. A bridge circuit consisting 
of four capillaries with a capacitance transducer as null instrument 
is proposed for continuous separation of a binary gas mixture. 

R.Schnurmann 


621-52 : 681.142 
A NOTE OF THE USE OF LOGICAL COMPUTERS TO DETER- 
MINE THE MOST EFFICIENT METHOD OF USING FACTORY 
MACHINES. See Abstr. 4573 


621-52 : 621.389 
PATTERN RECOGNITION AND DISPLAY CHARACTERISTICS. 
See Abstr. 4387 


621-52 : 621.389 
THE HUMAN BEING AS A LINK IN AN AUTOMATIC CONTROL 
SYSTEM.I. See Abstr. 4385 


621-526 

5274 APPLICATION OF FINITE DIFFERENCE EQUATIONS 

TO AUTOMATIC TEMPERATURE CONTROL OF 
SYSTEMS WITH LARGE THERMAL INERTIA. 1. J.Challe. 
Automatisme, Vol. 5, No. 4, 147-53 (April, 1960). In French. 

For Pt I, see Abstr. 5654 of 1959. The second part deals with 

a system in which the feedback path is a closed-loop system of its 
own. The accuracy of regulation and the stability of such a system 
are dealt with in some detail. Finally an analytic approach is made 
to the problem of optimization. T.Horrocks 





SERVO SYSTEMS 


621.526 
APPLICATION OF FINITE DIFFERENCE EQUATIONS 

5275 TO AUTOMATIC TEMPERATURE CONTROL OF 
SYSTEMS WITH LARGE THERMAL INERTIA. I. J.Challe. 
Automatisme, Vol. 5, No. 5, 187-9 (May, 1960). (In French). 

Covers the experimental results of application of techniques 
developed in the first two parts for discontinuous control. An 
ordinary closed-loop system, and then a system in which the feed- 
back path is a closed loop, are considered in terms of practical 
results. These demonstrate that the techniques previously developed 
give satisfactory approximations. T.Horrocks 


621-526 
CONTRIBUTION TO THE STUDY OF NONLINEAR 

5276 SERVOMECHANISMS: THEORETICAL STUDY OF THE 
PROBLEM OF SPEED CONTROL IN THE "SFENA" AUTOPILOTS. 
H.Don-Tri. 

Automatisme, Vol. 5, No. 5, 177-83 (May, 1960). In French. 

The autopilot element discussed is in the form of a completely 
nonlinear system. If the components are chosen correctly, however, 
the system behaves in a linear manner. The control signal is applied 
to one coil of a polarized relay which energizes one of two power 
relays according to the sign of the signal. The direction of rotation 
of the associated servomotor depends upon which power relay is 
energized. A feedback signal containing speed and acceleration 
terms is applied to a second coil on the polarized relay in oppos- 
ition to the control signal. If a constant signal is applied, the servo- 
motor receives unidirectional voltage pulses, the length and spacing 
of which determine the mean motor voltage and hence the motor 
speed. A detailed analysis of system performance is presented. 

AS.Hay 


621-526 
JAPANESE TAPE-CONTROLLED MILLING MACHINE. 
5277 T.Kaiwa and S.Inaba. 
Control Engng, Vol. 6, No. 11, 103-8 (Nov., 1959). 

A 3-axis continuous-path numerical-controlled vertical-milling 
machine uses a hydraulic servo-system controlled by pulse streams 
on magnetic tape recorded on a director fed with basic information 
concerning the cuts required by a general purpose digital computer. 
Positional feedback is obtained from a brush-and-disk pulse gene- 
rator coupled to an accurate rack and pinion. The basic increment 
is 0.01 mm and the max. feed-rate 5 mm/sec; 5 feed-rates are 
provided. A.O.Stanesby 


621-526 
THE BANG BANG SERVO PROBLEM TREATED BY 

5278 VARIATIONAL TECHNIQUES. C.A.Desoer. 

Information and Control, Vol. 1, No. 4, 333-48 (Dec., 1959). 

Variational techniques are used to establish the following 
result: suppose a dynamical system is governed by the differential 
equation y = Ay + f(t) where A is a real constant matrix with distinct 
eigenvalues. Suppose that these eigenvalues are further restricted 
to have nonpositive real parts but are not required to be purely real. 
Finally let each component ¢(t) of the vector forcing function f(t) 
satisfy, for all t, the conditions | ¢{t)| = yi (i= 1, 2, ...n) where 
the »i's are preassigned constants. It is shown that, given, an 
arbitrary initial condition y(0), the forcing function that will bring 
the system to its equilibrium position in the shortest possible time 
is such that ¢;(t) = +7j, and the instants of time at which ¢j(t) changes 
from +7; to *yj are obtained by considering the output of the adjoint 
system. Further relationship between the given system and the 
adjoint system is discussed in the paper. It is also shown that this 
solution, obtained by variational techniques, implies the concept of 
switching surfaces. 

621-526 
A FURTHER NOTE ON DATA FITTING WITH LINEAR 
5279 TRANSFER FUNCTIONS. R.A.Woodrow. 
J. Electronics and Control, Vol. 7, No. 5, 448-50 (Nov., 1959). 

A letter amplifying informations given in a recent paper. (Abstr. 
6869 of 1959). The choice of optimum linear passive approximation 
in the paper was limited to linear, passive, time invariant, causal 
operators, to give minimum mean-square error. The letter deals 
with removing the "causal" restriction from the operator. 

T.Horrocks 


Abstr. 5275-5282 


TELECONTROL . TELEMETERING 


621.398 
REMOTE CONTROL OF CONSUMERS OF LOCAL POWER 

5260 STATIONS, WITH SPECIAL REFERENCE TO RIPPLE 
CONTROL METHODS. A.Weustermann. 

Elektrizit&tswirtschaft, Vol. 58, No. 24, 827-30 (Dec., 1959). In 
German. 

A very detailed description of methods used by Bremerhaven 
Power Station for disconnecting certain consumers during peak 
periods, in particular street lamps, commercial heating equipment, 
domestic heating equipment, domestic washing machines and shop 
window lighting. The resalt of the switching action is signalled on 
completion of the operations through an installation normally trans- 
mitting disturbance signals from the low-voltage distribution mains 
to the control room. A daily load graph and cost data are given. 

J Smuts 


621.398 : 681.142 
AUTOMATIC INSTRUMENTATION ANALOG DATA PROCESS - 
ING SYSTEM. See Abstr. 4587 


COMPUTERS . APPLICATIONS 
(Refer also to Digital circuits . Switching circuits) 


681.142 
MATHEMATICS, COMPUTERS, OPERATIONS RE- 
5281 SEARCH, AND STATISTICS. R.C.Jobnson, W.E.Ball, 
W.F.Burggrabe, R.L.Heiny, J.L.Russell and R.F Sweeny. 
Industr. engng Chem., Vol. 52, No. 4, 359-67 (April, 1960). 
A review paper, with bibliography of some 250 items. 


681.142 : 621.391 

5262 A UNIVERSAL NON-LINEAR FILTER, PREDICTOR AND 

SIMULATOR WHICH OPTIMIZES ITSELF BY A 
LEARNING PROCESS. D.Gabor, W.P.L.Wilby and R.Woodcock. 
Proc. Instn Elect. Engrs, Paper 3270 M, publ. July 1960, 14 pp. 
To be republished in Vol. 108 B (1961). 

A machine is described which consists of a universal non-linear 
filter, which is a highly adaptable analogue computer, together with a 
training device. The analogue machine has 18 input quantities from 
which it can compute in about 2.5 millisec 94 terms of a polynomial, 
each term containing products and powers of the input quantities, 
with adjustable coefficients, and can form their sum. The input 
quantities may be, for instance, 18 past samples of the values of a 
stochastic variable which is fed into the machine, and the result of 
the computation is an output function which contained 94 free vari- 
ables. The training device optimizes the output by successive adjust- 
ment of the variable coefficients, until it has approached a target 
function as closely as can be achieved with a polynomia! of 94 terms, 
by the criterion of the least mean-square error. This is done by 
repeatedly feeding into the machine a record of the stochastic pro- 
cess, long enough to be representative, and adjusting the variable 
coefficients, one at a time after each run, by a strategy which ensures 
that the error will monotonically decrease from run to run. In order 
to make the machine an optimum filter it is trained on a record of 
a noisy process, together with a target record which contains the 
signal only. It is taught as a predictor by taking as the target func- 
tion a value of the stochastic process advanced by a certain time 
interval beyond the last value which goes into the input. It is trained 
as a simulator, for instance of an unknown mechanism, by feeding it 
with the input of the mechanism to be simulated at one end and 
presenting it at the other with its output or target functions. The 
machine will then make itself into a model to the device to be simu- 
lated and the non-linear transfer function of the device can be read 
off from the final setting of the coefficients, as nearly as it can be 
represented by a 94-term polynomial. The machine is not confined 
to single-input systems. The machine incorporates 80 analogue 
multipliers of a novel "pi c” type which in its present 
form, can perform over 1000 multiplications per second with an 
error of 0.5% or less. A few examples of the first test applications 
of the machine are described. 

681.142 : 621.389 

PLUG-IN CIRCUITS AND SUB-ASSEMBLIES FOR COMPUTERS 
See Abstr. 5117 





Abstr. 5283-5291 


681.142 : 621.374.32 
FREQUENCY RESPONSE OF SURFACE-BARRIER TRANSISTORS 
IN ELECTRONIC COMPUTERS. See Abstr. 4988 


681.142 

52 TWO NOTES ON MACHINE "LEARNING". 

83 H.H.Martens. 
Information and Control, Vol. 2, No. 4, 364-79 (Dec., 1959). 

The plan of a programme that enables a computer to "learn" to 
play tic-tac-toe (noughts and crosses), and related 3 x 3 board games, 
is described. The programmed computer has no built-in knowledge 
of the game to be played, except for a rule for determining legal 
moves. It specifically does not "know" what constitutes a win, loss 
or draw, but must be informed of the outcome at the end of each 
play. Experience indicates that a fair competence in tic-tac-toe 
playing is reached after 30 to 50 plays. Generalizing from this 
example of a “learning machine"’, the notion of an L-automaton is 
introduced via a formal, behaviouristic definition, in an attempt to 
give an abstract characterization of machine "learning". A solution 
to the design problem for a general class of L-automata is presented. 


681.142 : 621-52 
EXECUTIVE-CONTROLLED ADAPTIVE SYSTEMS. 
See Abstr. 5271 


681.142 : 621.311.2 
APPLICATION OF COMPUTERS IN PLANNING HYDRO- 
5264 THERMAL GENERATING SYSTEMS. R.G.Chapman. 
J. Instn Engrs Australia, Vol. 31, No. 7-8, 177-85 (July- Aug., 1959). 
The effect of adding a new plant to an existing system to meet 
increasing load growth is examined, fundamental equations for 
assessing the relative economy of new plants are derived, and a 
method of solution of these equations by simulating future system 
operation on a digital computer is presented. Brief mention is made 
of the basic plant cost and system operation data needed to prepare 
the computer programme. Some examples are given to illustrate 
the principles involved and the application of computer simulation 
of the system to economic studies of system expansion. 


681.142 : 621.316.11 


INVESTIGATIONS USING THE TABLELEC (BRUSSELS) A.C. 
NETWORK ANALYSER FOR THE AMSTERDAM SUPPLY AUTHOR- 
ITY. See Abstr. 4715 


681.142 
AN EVALUATION OF A.M. DATA SYSTEM PERFORM- 
5285 ANCE BY COMPUTER SIMULATION. R.A.Gibby. 
Bell Syst. tech. J., Vol. 39, No. 3, 675-704 (May, 1960). 

The mathematical relationships that describe an amplitude- 
modulated data system are developed in a form suitable for 
programming on a high-speed digital computer. These equations 
contain expressions that specify in general terms the transmission- 
frequency characteristics of a transmission medium. A data signal 
composed of a train of raised-cosine shaped pulses is generated in 
the simulating process. The simulation provides a means for 
computing the resulting response of systems to pulse trains. The 
performance of a double-sideband a.m. data system is evaluated 
from measurements of the maximum vertical opening, or aperture, 
of the eye pattern formed by the received signal. This aperture 
is related to the system performance in terms of signal-to-noise 
ratio and error rate of the system. A verification of this technique 
is made by simulating the conditions of an experimental laboratory 
data system on the computer and comparing computed and measured 
performance. 
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681.142 
C.R.T. DISPLAY UNIT FOR THE 2002 DIGITAL 

5286 COMPUTER. F.Baur and K.L.Lenz. 
Siemens-Z., Vol. 34, No. 3, 118-21 (March, 1960). In German. 

Describes a digital/analogue conversion unit. The operating 
principle of the display unit, the scale of which can be varied by a 
subroutine in the computer, is described in detail. Examples of its 
use are given. 


681.142 
ROTATING CYLINDER FUNCTION GENERATOR. 
5287 FF V.Cairns. 
Rev. sci. Instrum., Vol. 31, No. 4, 454-5 (April, 1960). 

Describes a unit which can erate an arbitrary function with 
up to eight outputs each delayed of the rotational period of the 
shaped cylinder. This cylinder is formed from a shaped cardboard 
section and rotates between an inner cylinder, having eight longitudi- 
nal slots, and a bank of eight photomultipliers, with the light source 
at the centre of the assembly. Static error is about 3%. 

K.C.Garner 


681.142 
THE SIMULATION OF TRANSFER FUNCTIONS ON AN 
5288 ANALOGUE COMPUTER. F.C.Harbert. 
Electronic Engng, Vol. 32, 354-5 (June, 1960). 
Describes a one-amplifier circuit for performing the operation 
of double integration and a method of synthesizing polynomial! transfer 
functions. 


681.142 
AN ELECTRICAL ANALOGUE DEVICE FOR DEAD-TIME. 
5289 = G.Heller. 
Regelungstechnik, Vol. 7, No. 8, 266-9 (Aug., 1959). In German. 
Briefly surveys various electronic and mechanical transport- 
lag simulators, followed by a detailed description and analysis of 
the commutated capacitor type. K.C.Garner 


681.142 
29 THE USE OF ANALOGUE COMPUTERS FOR STUDYING 

5290 TRANSIENTS IN ELECTRICAL SYSTEMS. 
1.A.Gruzdev and M.L.Levinshtein. 

Elektrichestvo, 1960, No. 3, 1-14 (March). In Russian. 

Reviews the possibilities of one of the methods of mathematical 
modelling using analogue computers and illustrates the specific 
features occurring in the solution of electrical engineering problems. 
Some examples of the use of analogue computers are described. I 
is shown that the analogue computer can be used to solve extremely 
complex problems but should not be considered as a universal! instru- 
ment for solving any problem encountered in practice. 29 references 
to Russian literature. 

Associated Electrical Industries (Manchester) 


681.142 
ELECTRONIC NETWORK SYNTHESIS OF LINEAR 

5291 ALGEBRAIC MATRIX EQUATIONS. 
R.E.Horn and P.M.Honnell. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1028-32 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

Discusses the stability problem which arises in the solution of 
algebraic systems on electronic network machines or computers. 
The basic theory is briefly reviewed in an appendix. V.G.Welsby 
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.... and scribble out these symbols. No more time or effort is needed to carry out the 
operations for ISOLATION, EARTHING and BUSBAR SELECTION (on duplicate busbar units) of 
the lever-operated ‘ENGLISH ELEcTrRICc’ Class ‘E’ circuit-breaker 
with patented sliding ‘Isolector’ contacts. 

No withdrawal of truck is necessary. Simply choose the 
function required, insert the lever and operate. The exact state 
of the circuit-breaker is always visible on a mimic diagram, 
whether the door is open or closed. Class ‘E’ air-break 
switchgear is designed for 3-3 kV and 6°6 kV service, with 
current ratings up to 3,000 amps. 


Send for Publication SG/345 to: 
The ENGLISH ELECTRIC Company Limited, Switchgear Department, 
East Lancashire Road, Liverpool, 10 


ENGLISH ELECTRIC 


switchgear 


The ENGLISH ELECTRIC Company LIMITED, MARCONI House, STRAND, LONDON, W.C.2 


WORKS * STAFFORD + PRESTON + RUGBY * BRADFORD + LIVERPOOL + ACCRINGTON 








33-kV 1000-MVA, compound-filled, metalclad switchboard 


POLLED, HORE EU ge Be 


thé 
SOUTHERN 
RHODESIA 


Consulting engineers 
Messrs. Merz and McLelian 


3 3-kV air-breok circuit-breakers and a 480-volt auxiliary board 
Reyrolle supplied the 
main and _ auxiliary 
switchgear and control 
equipment for No. 3 
power station for the 
CITY OF SALISBURY 


Southern Rhodesia. 


Reyrolile 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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